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Environmental  Laboratory 


SUBJECT:  Wetland  Delineator  Certification  Program  Training 
Package,  Public  Notice,  and  List  of  Trainers 


Please  find  enclosed  the  1993  draft  training  package  for  the 
Wetland  Delineator  Certification  Program  (WDCP)  which  you 
requested.  Also  enclosed  is  a  copy  of  the  public  notice  (Federal 
Register  Vol.  58,  No.  72/  Friday,  April  16,  1993)  which  discusses 
this  package. 

This  package  has  been  developed  for  those  who  intend  to  provide 
wetland  delineator  training.  Additionally,  the  U.S.  Army  Corps 
of  ^ Engineers  intends  to  provide  a  list  of  potential  sources  for 
this  training.  This  list  will  be  provided  to  Corps  districts 
nationwide  for  dissemination  to  the  public.  If  you  wish  to  be 
included  on  this  list,  please  write  to  the  Wetlands  Research  and 
Technology  Center  at  the  above  address. 

WDCP  trainers  must  provide  students  with  a  "Certificate  of 
Training"  signed  by  responsible  instructors  to  include  at  a 
minimum,  the  following  language: 

"This  training  has  been  based  in  part  on  the  U.S.  Army 
Corps  of  Engineers  Wetlands  Delineation  Manual, 

Technical  Report  Y-87-1  (1987  Manual),  as  provided  for 
in  the  training  materials  developed  in  conjunction  with 
Section  307(e)  of  the  Water  Resources  Development  Act 
of  1990  for  the  Wetland  Delineator  Certification 
Program. " 

Students  must  attach  a  copy  of  this  certificate  to  their 
application  to  the  Corps  for  wetlands  delineator  certification  as 
of  March  1994. 


Sincerely, 


Russell  F.  Theriot,  PhD 
Director,  Wetlands  Research 
and  Technology  Center 
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Federal  Hagreter  /.Vo L  S8,  No.  72  /  Friday,  April  ifi,  1993  /.Notic&s. 


Pepartmaniof  the  Array 

Corps  of  Engineers 

Wetland  DoUnoator  Certification 
Piuviam  Training 

AGENCY:  U.S.  Army  Corps  of  Etymon, 
DoD. 

action:  Notice. _ 

SUHBARY!  The  puipoee  of  this  nodes  is 
to  tbs  TMitabUlty  of  training 

materials  developed  in  conjunction  with 
the  Corps  Wetland  Palm— tor 
CortiEcmtiaa  Prognua  (WDCPJ.Tba 
WDCP  is  being  developed  in  accordance 
with  section  807(a)  of  the  Water 
Sesoansa  Development  Ad  of  IBM 
(WKDA  90},  U  previously  announced  In 
the  Federal  R^isiarDecaaibar 30. 1992 
(57  PR  82332).  A  waking  draft  of  the 
haloing  materials  will  be  available  This 
spwng.  This  package  has  been 
developed  for  those  who  intend  to 


8755.  SeattI a,  WA  88I24-22SS,  or  call 
Ms.  Kathy  JCsaxl  (208}  784-3824;  in 
Maryland,  contact  the  U.S.  Army  Corps 
of  Engineers,  Baltimore  District  ATTN: 
CENAB-OP-RX.P.Q.  Boat  1715.. 
Baltimore,  MD  21808-1718,  or  call  Mrs. 
Deborah  Nirar.  (410)  962-1843:  in 
•  Florida,  contact  tha  (JA  Army  Carps  of 
Engineer*.  Jacksonville  District  ATTN: 
CESAJ-m  PX2.  Box 4970.  Jacksonville. 
FL  32232-0019.  or  call  Mr.Tlun  Silver. 
(904}  232-2502.  Nationwide 
implementation  of  tha  final  WDCP  Is 
anticipated  to  begin  in  Match  of  1994. 
at  which  thna  the  demonstration 
projects  will  and.  Tha  Corps  intands  to 
issue  a  proposed  tula  on  me  WDCP 


The  Corot  intands  to  provide*  list  of 
potential  sources  for  this  training  to 
individuals  who  wish  to  raoaivB 
wetland  delineation  training  far  the 
WD&.  If  you  want  to  be  an  this  fist  of 
wetland deUnaaticn  training  sauces, 
contact  tha  Wetlands  Basaandr  and 

Technology  Center  of  tha  Carps  _ 

Waterway*  &pariment  Station  (WES). 
This  list  will  no  provided  to  Cieps 
districts  nationwide  far  dissemination 
to  tha  public. 

for  Fames  wfomutwn  contact;  To 
request  a  espy  of  the  draft  training 
materials,  and/or  to  ha  included  on  the 
list  of  trainers  of  this  material,  contact 
the  WES.  Wetlands  ffaaenii  li  and 
Technology  Canter.  3909  Halls  Far ry 
Road.  Vicksburg.  Mississippi  39130- 
6199.  (601}  834-4217.  FAX:  (SOI)  634- 
3684.  Fortafonnstian  on  tha  WDCP, 
cootact  Ms.  Karen  Kocheuhach.  Office 
Of  th*  Chief  of  Engineers.  Attm  CECW- 
DR.  20  Massachusetts  Avenue  NW- 


Corps  gratification  of wetland  - 
delineators  indicates  that  an  Individual 
has  suaassfttUy  demonstrated  the 
capability  to  perform  sarivfrrtnry 
wetland  delineations;  mn  si  stent  with 
the  1987  Corps  of  Engineers  Wetland 
Detineetioo  Manual  (Waterways  ' 
Experiment  Station  Technical  Repott  Y- 
87-1.  January,  1987}  (1367  Manual)  and 
supplemental  guidance.  Althongh 
certification  doas  not  guarantee  that 
future  daiinaationa  submitted  to  tha 
Corps  by  certified  delmeatnawiB  ha 
approved,  dahnaations  performed  by 
certified  dalinaaton  will  take  Jen  time 
for  tha  Corps  to  vwify.  Hr*  Corps 
districts  will  rt*",i*‘*  final  decision- 
making  authority  regarding  acceptance 
of  wetland  delineations  performed  by 
mrtififrf  riilfn— tn 
Copies  of  the  1987 Manual  era 
available  from  the  National  Technical 
Information  Samoa.  5285.  Partfioyai 
Road.  Ante  Order  PtpaitxnenC 
Springfield.  Virginia  22171.  Document 
#ADA  175  734.  Capias  of  the 
supplemental  guidance  issued  by  die 
Corps  concerning  nee  of  the  1987 

Manual,  which  includes  the  October  7. 

1991.  Questions  and  Answers,  aad'tha . 
March  6, 1992.  Qariflcallan  and 


uk.  ^uMsssacuuseRs  Avenue  nvv.»  foteroretadon  memoranda.  mav  be 

Washington.  DC 20314— 1000,  (202)272—  StS^c^SS^SSSSey 


9299. 

sgmsaoMYMFQRMMnM:  Section 
107(*}  of  WROA  90  satharixre  the 
Secretary  of  tha  Army  to  establish  a 
wogrsm  far  the  tmuring  and 
mrrificadoo  of  individaaifas  wetland 

UiBV5(OCSittdtQCtfiyODt 
(smoostmintt  project*  fa  districts  of  the 
Sara*.  The  WDCP  damnmtiatiBP 
impacts  began  March.  1.1993.  in  tha 
Hates  of  Washington.  Maryland,  and 
Tori  da.  administered  by  tha  Seattle. 
faltbnnre.  and  JsefcmusiH*  Districts. 
sap  actively.  Far  information  oaths 
letnonsfiUnn  project  in  the  State  of 
Vashimnan,  contact  tha  tLS.  Army 
2otp*  of  Engineers.  Seattle  Ptofcdct. 
VTTN:  CTNP«W^-ER.F.a  Bex 


Branch  of  year  load  Corps  distrirt  ra¬ 
th*  Office  of  the  Chief  ofEngmaem. 
(202)272-01991 

Training  in  the  1987  Manual  will  ha 
e  ptaraouirite  for  all  WZX7  appliranta 
(i.*..  individual*  who  apply  to  district* 
to  ba  certified)  after  the  danmstmttan 
projects  (La-  March  1994).  The 
prerequisite  training,  aa  wall  aa  tha 
requirement  that  all  training  be 
conducted  with  a  cartifiad  deli  neater 
pieaant.  fa. waived  during  tha 
demonstration  phase  of  the  WDCP.  * 
Although  pfr^rpetii^  jp  ^ 
damoastmtioa  pm jacts  is  open  to  all.  ft 
is  unlikely  that  indtvf duels  lacking 
training  mi  aapaiiaoca  In  the  1987 
Manual  will  ba  able  to  draaonshatetbet 


they  moat  tha  minimum  standards  to  ba 
pnrvidnnally  certified  during  th* 
Hufldifcutifln  projects 
In  ordar  to  meat  tha  prerequisite  for 
training  in  th*  future,  individuals  may 
prepant  during  tbs  demon  strati  oo 
program  by  one  of  the  following  maaiu: 

(1)  Acquisition  of  a  provisional 
certification  from  the  Baltimore,  Seattle 
or  Jacksonville  Districts;  or 

(2)  Obtaining  training  in  Corps  1987 

Wetland  Defines ti an  Manuel  based  an 
tha  Corps  training  materials-  A  — 

certification  of  successful  completion  of- 
thl*  training  will  ba  issued  by  tha 
trainiag  source  and  required  by  the 

Ca3J^u  M  you  have  had  appropriate 
training.  It  Is  reconunanded  that  you 
trio*  advantage  of  the  waiver  during  th* 
damanstratum  projects  and  successfully 
complete  WDCP  provisional 
-  oertiScWmo.  Once  the  WD£3*  is 
impiemaoted  nationwide,  no  axcaptians 
oraqttivakncres  la  the  tmuring 
prerequisites,  scr  requests  of  that 
nature,  will  be  accepted. 
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Wetland  Delineator  Certification  Program 
Authority  Section  307(e)  Water  Resources  Development  Act  1990 

Working  Draft  Training  Package 
1993 


Summary 


1.  Section  307  (e)  of  the  Water  Resource  Development  Act  of  1990 
directs  the  Secretary  of  the  Army  to  establish  a  training  and 
certification  program  for  individuals  as  wetland  delineators. 

The  Wetland  Delineator  Certification  Program  (WDCP)  began 
February  of  1993  with  demonstration  projects  in  three  districts 
of  the  Corps  of  Engineers  (Corps) .  The  Corps  will  develop 
procedures  for  expediting  the  consideration  and  acceptance  of 
wetland  delineations  performed  by  certified  delineators,  and 
plans  to  initiate  a  rulemaking  on  the  WDCP  in  the  fall  of  1993. 
The  WDCP  is  anticipated  to  be  implemented  nationwide  in  March 
1994. 

2.  Corps  certification  of  wetland  delineators  indicates  that  an 

individual  has  successfully  demonstrated  the  capability  to 
perform  satisfactory  wetland  delineations,  consistent  with  the 
methodology  in  use  by  the  Corps  at  the  time,  currently  the  1987 
Corps  of  Engineers  Wetland  Delineation  Manual  (Waterways 
Experiment  Station  Technical  Report  Y-87-1,  January,  1987)  (1987 

Manual)  and  supplemental  guidance.  The  Corps  anticipates 
continued  use  of  the  1987  Manual  for  at  least  two  years  while  the 
National  Academy  of  Sciences  conducts  a  study  contracted  by  the 
Environmental  Protection  Agency.  Modifications  to  the  WDCP  and 
training  materials  will  be  made  consistent  with  any  changes  to 
the  Corp's  delineation  procedures. 

3.  The  enclosed  training  materials  are  based  on  the  three- 
parameter  approach  to  wetland  delineation  as  described  in  the 
1987  Manual.  This  training  package  represents  the  minimum 
standards  provided  for  in  the  Corps  Prospect  training  course 
"Regulatory  IV  Interagency  Wetland  Delineation".  The  training  is 
intended  to  introduce  an  individual  to  the  three  parameters 
(i.e.,  wetland  plants,  hydric  soils,  and  wetland  hydrology)  and 
the  delineation  of  the  limits  of  areas  exhibiting  these 
parameters  (i.e.,  methods).  Training,  therefore,  includes  (as  a 
minimum):  (1)  wetland  hydrology,  (2)  wetland  vegetation,  (3) 
hydric  soils  and  general  soil  taxonomy,  and  (4)  wetland 
identification  and  delineation  techniques  which  stress  fields 
indicators  and  actual  boundary  determinations. 

4.  A  working  draft  wetland  delineation  training  package  (1993) 
covering  the  required  topics  have  been  prepared  at  the  U.  S.  Army 
Engineers  Waterways  Experiment  Station  under  the  auspices  of  the 
Wetland  Research  and  Technology  Center  (WRTC)  (Dr.  Russell 


Theriot  is  the  Center  Director) .  Copies  of  the  draft  documents 
may  be  obtained  by  writing  the  WRTC  or  calling  (601)  634-4217  or 
faxing  at  (601)  634-3664.  Review,  refinement,  and  field 
verification  of  this  package  will  continue  throughout  the 
demonstration  period.  Draft  interim  and  final  packages  should  be 
completed  and  available  for  distribution  upon  WDCP  demonstration 
and  nationwide  implementation  phases.  The  working  draft  package 
consists  of  seven  sections  identified  as  follows: 

TOPIC 


Section  1.  Title,  Summary,  Contents 

Section  2.  Schedule  of  Instruction  (Framework) 

Section  3.  Lesson  Plans/ Objectives 

Section  4.  Lecture  Outlines  and  Slide  Reference  Index 
Section  5.  Word  Slide  Index 
Section  6.  Picture  Slide  Index 

Section  7.  Blank  Routine  Method  Data  Form  with  Example 
Provided 


Contents 


Section  1. 


Section  2. 


Section  3. 


Section  4. 


Section  5. 


Section  6. 


Section  7. 


Title,  Summary,  and  Contents 


Schedule  of  Instruction  (Framework) 


Lesson  Plans  and  Objectives 


Lecture  Outlines  and  Slide  Reference  Index 


Word  Slide  Index 


Picture  Slide  Index 


Blank  Routine  Method  Data  Form/Example 


SCHEDULE  OF  INSTRUCTION 


Dav/Date 

Monday 

(Date) 


Tuesday 

(Date) 


REGULATORY  IV 

WETLAND  IDENTIFICATION  AND  DELINEATION  ACCORDING  TO  THE 
CORPS  OF  ENGINEERS  WETLANDS  DELINEATION  MANUAL 

(Course  Location) 

(Course  Dates) 


Hours  Subject 


0800-0845 

Introductions,  Orientation, 
Course  Objectives,  Safety, 
Registration 

0845-0915 

Pre-Test 

0915-1000 

Introduction  to  the  Wetlands 
of  the  Local  Area  (Optional) 

1000-1015 

Break 

1015-1100 

The  1987  Corps  of  Engineers 
Wetlands  Delineation  Manual 

•  Background 

•  Purpose 

•  Scope 

•  Technical  Guidelines 

1100-1200 

Hydrophytic  Vegetation 

1200-1300 

Lunch 

1300-1415 

Wetland  Hydrology 

1415-1800 

Field  Exercise 
(Vegetation  Sampling, 
Hydrology  Indicators) 

0800-0830 

Review  of  Field  Exercise 

Instructor 


All 


All 


0830-1000 

1000-1015 

1015-1100 

1100-1200 


Hydric  Soils 
Break 
Soil  Color 

Routine  Method  for  Small  Areas 


1200-1300  Lunch 


1 


Hours 

Subiect 

Instructor 

1300-1800 

Field  Exercise 
(Routine  Method) 

All 

Wednesday 

0800-0830 

Review  of  Field  Exercise 

All 

(Date) 

0830-0930 

Soil  Taxonomy 

0930-0945 

Break 

0945-1030 

Use  of  Soil  Surveys 

1030-1115 

Routine  Method  for  Large  Areas 

1115-1215 

Offsite  Method 

1215-1315 

Lunch 

1315-1800 

Field  Exercise 
(Routine  Method) 

All 

Thursday 

0800-0830 

Review  of  Field  Exercise 

All 

(Date) 

0830-0930 

Comprehensive  Method 

0930-0945 

Break 

0945-1045 

Atypical  Situations 

1045-1145 

Problem  Areas 

1145-1300 

Lunch 

1300-1800 

Field  Exercise 

(Routine  or  Comprehensive 

Method) 

All 

Friday 

0800-0830 

Review  of  Field  Exercise 

All 

(Date) 

0830-0930 

Final  Questions  and  Answers 

All 

0930-0945 

Break 

0945-1045 

Written  Examination 

All 

1045-1130 

Review  of  Written  Examination 

All 

1130-1200 

Course  Evaluations  and  Awarding 
of  Certificates 

All 

1200 

Adjourn 

2 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 


Lecture  Title:  Introduction  to  Wetland  Delineation 
Approximate  Lecture  Time:  45  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 


Upon  completion,  students  will: 


•  Understand  the  purpose  of  the  Corps  of  Engineers  Wetlands 
Delineation  Manual  and  reasons  for  its  development. 

•  Understand  the  3-parameter  approach  to  wetland  identification. 

•  Understand  the  wetland  definition  used  by  the  Corps  of  Engineers 
and  Environmental  Protection  Agency. 

•  Understand  the  concept  of  normal  circumstances. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 


Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Cowardin,  L.  M.,  Carter,  V.,  Golet,  F.  C.,  and  LaRoe,  E.  T.  1979. 
Classification  of  Wetlands  and  Deepwater  Habitats  of  the  United  States, 
FWS/OBS-79/31 ,  US  Fish  and  Wildlife  Service,  Washington,  DC. 

US  Army  Corps  of  Engineers  Regulatory  Guidance  Letter  No.  90-7,  Subject: 
Clarification  of  the  Phrase  "Normal  Circumstances"  as  it  pertains  to  Cropped 
Wetlands,  26  September  1990. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 

Lecture  Title:  Soil  Color 

Approximate  Lecture  Time:  45  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  the  Munsell  color  system  and  Munsell  notation. 

•  Understand  how  to  read  soil  colors  for  hydric  soil  determinations. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Kollmorgen  Corporation.  1975.  Munsell  Soil  Color  Charts,  Baltimore,  MD. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Hydric  Soils 
Approximate  Lecture  Time:  90  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  relevant  soil  terms,  concepts,  and  properties. 

•  Understand  criteria  and  field  indicators  of  hydric  soil. 

•  Understand  the  development  and  use  of  hydric  soil  lists. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 


Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


USDA  Soil  Conservation  Service.  1991 .  Hydric  Soils  of  the  United  States, 
in  cooperation  with  the  National  Technical  Committee  for  Hydric  Soils. 
Washington,  DC.  (also  local  lists  of  hydric  soil  map  units) 

Soil  Survey  Staff.  1975.  Soil  Taxonomy ,  USDA  Soil  Conservation  Service, 
Agriculture  Handbook  No.  436,  Washington,  DC. 

Soil  Survey  Staff.  1990.  Keys  to  Soil  Taxonomy,  SMSS  Technical 
Monograph  No.  6,  Virginia  Tech,  Blacksburg,  VA.  (and  updates) 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Hydric  Soils 


Approximate  Lecture  Time:  90  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  relevant  soil  terms,  concepts,  and  properties. 

•  Understand  criteria  and  field  indicators  of  hydric  soil. 

•  Understand  the  development  and  use  of  hydric  soil  lists. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 


Instructor  References: 


Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

USDA  Soil  Conservation  Service.  1991.  Hydric  Soils  of  the  United  States, 
in  cooperation  with  the  National  Technical  Committee  for  Hydric  Soils. 
Washington,  DC.  (also  local  lists  of  hydric  soil  map  units) 

Soil  Survey  Staff.  1975.  Soil  Taxonomy,  USDA  Soil  Conservation  Service, 
Agriculture  Handbook  No.  436,  Washington,  DC. 

Soil  Survey  Staff.  1990.  Keys  to  Soil  Taxonomy,  SMSS  Technical 
Monograph  No.  6,  Virginia  Tech,  Blacksburg,  VA.  (and  updates) 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Wetland  Hydrology 
Approximate  Lecture  Time:  75  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  basic  factors  affecting  the  hydrology  of  a  site. 

•  Understand  important  hydrologic  terms  used  in  the  Manual. 

•  Understand  biochemical  changes  that  occur  in  saturated  soils  and 
their  significance  to  wetland  identification. 

•  Understand  criteria  and  field  indicators  of  wetland  hydrology. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 


Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Atypical  Situations 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  the  concept  of  an  Atypical  (Disturbed)  Situation. 

•  Understand  procedures  for  determining  whether  wetlands  existed  in 
an  area  before  it  was  disturbed  by  human  activities. 

•  Understand  how  to  determine  whether  wetland  hydrology  still 
exists  in  a  disturbed  area. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Problem  Area  Wetlands 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  the  concept  of  Problem  Area  Wetlands. 

•  Understand  various  problem  situations,  and  how  to  deal  with  them. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Soil  Survey  Staff.  1975.  Soil  Taxonomy,  USDA  Soil  Conservation  Service, 
Agriculture  Handbook  No.  436,  Washington,  DC. 

Soil  Survey  Staff.  1990.  Keys  to  Soil  Taxonomy,  SMSS  Technical 
Monograph  No.  6,  Virginia  Tech,  Blacksburg,  VA.  (and  updates) 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Wetland  Hydrology 
Approximate  Lecture  Time:  75  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 


Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  basic  factors  affecting  the  hydrology  of  a  site. 

•  Understand  important  hydrologic  terms  used  in  the  Manual. 

•  Understand  biochemical  changes  that  occur  in  saturated  soils  and 
their  significance  to  wetland  identification. 

•  Understand  criteria  and  field  indicators  of  wetland  hydrology. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 


Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Hydrophytic  Vegetation 
Approximate  Lecture  Time:  60  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  the  concept  of  a  hydrophyte,  and  the  meaning  of  the 
term  "dominant." 

•  Understand  plant  adaptations  to  wetlands. 

•  Understand  the  concept  of  plant  indicator  status. 

•  Understand  criteria  and  field  indicators  of  hydrophytic  vegetation. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 


Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Reed,  P.  B.,  Jr.  1988.  National  List  of  Plant  Species  that  Occur  in 
Wetlands:  1988  National  Summary,  Biological  Report  88(24),  US  Fish  and 
Wildlife  Service,  Washington,  DC.  (and  various  regional  versions) 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Comprehensive  Method 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  the  more  quantitative  procedures  for  sampling 
vegetation,  soils,  and  hydrology  for  comprehensive  wetland 
determinations  in  situations  requiring  detailed  documentation. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 

Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Revised  and  updated  Data  Form  for  Routine  Wetland  Determinations  (3/92). 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Routine  Method  for  Large  Areas 
Approximate  Lecture  Time:  45  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  procedures  for  sampling  vegetation,  soils,  and 
hydrology  for  wetland  determinations  in  larger  or  more  difficult 
situations. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 

Revised  and  updated  Data  Form  for  Routine  Wetland  Determinations  (3/92). 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Offsite  Method 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  sources  of  information  for  offsite  wetland 
determinations. 

•  Understand  offsite  procedures  used  by  SCS  for  Food  Security  Act 
wetland  inventories. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Routine  Method  for  Small  Areas 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 

Upon  completion,  students  will: 

•  Understand  how  to  select  an  onsite  sampling  method. 

•  Understand  procedures  for  sampling  vegetation,  soils,  and 
hydrology  for  wetland  determinations  in  relatively  simple  situations. 

Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 

Student  References:  Regulatory  IV  Student  Notebook 

Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1 987  Manual. 

Revised  and  updated  Data  Form  for  Routine  Wetland  Determinations  (3/92). 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 


Lecture  Title:  Soil  Taxonomy 
Approximate  Lecture  Time:  60  minutes 

Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 

Learning  Objectives: 


Upon  completion,  students  will: 


•  Understand  the  purpose  of  soil  classification. 

•  Understand  the  classification  system  used  in  So/7  Taxonomy. 

•  Understand  how  to  interpret  soil  taxonomic  names. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 


Instructor  References: 

Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


Soil  Survey  Staff.  1975.  Soil  Taxonomy,  USDA  Soil  Conservation  Service, 
Agriculture  Handbook  No.  436,  Washington,  DC. 

Soil  Survey  Staff.  1990.  Keys  to  Soil  Taxonomy,  SMSS  Technical 
Monograph  No.  6,  Virginia  Tech,  Blacksburg,  VA.  (and  updates) 


Regulatory  IV 
Instructor's  Lesson  Plan 


Subject:  Wetland  Identification  and  Delineation 
Lecture  Title:  Use  of  Soil  Surveys 
Approximate  Lecture  Time:  45  minutes 


Target  Audience:  New  personnel  in  the  Corps  of  Engineers  Regulatory  Program; 
regulatory  personnel  in  other  federal,  state,  and  local  agencies;  environmental 
consultants;  landscape  architects,  engineers,  and  developers;  land-use  planners; 
members  of  public  and  private  conservation  organizations. 


Learning  Objectives: 

Upon  completion,  students  will: 


•  Understand  how  to  use  and  interpret  soil  maps. 

•  Understand  kinds  of  soil  map  units. 

•  Understand  the  concept  of  inclusions. 

•  Be  familiar  with  the  contents  of  a  typical  soil  survey  report. 


Training  Aids:  See  Instructor's  Lecture  Outlines  and  Slide  Index. 


Student  References:  Regulatory  IV  Student  Notebook 
Instructor  References: 


Environmental  Laboratory.  1987.  Corps  of  Engineers  Wetlands  Delineation 
Manual,  Technical  Report  Y-87-1,  US  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Various  memoranda  from  Headquarters  USACE  updating  and  interpreting  the 
1987  Manual. 


A  modern  USDA  Soil  Conservation  Service  soil  survey  report. 


Regulatory  IV 


Instructor's  Lecture  Outlines 
and  Slide  Index 
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Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 

Wetland  Identification  and  Delineation 

(Version  12/92) 

Lecture  Outline:  Introduction  to  Wetland  Delineation 

Slides 

1.  Background 

a.  People  differ  in  their  perceptions  of  what  constitutes  a 
wetland. 

b.  Some  wetlands  are  easily  recognizable  by  most  people 
(e.g.,  marshes  and  flooded  swamps),  because  the 
presence  and  influence  of  water  is  obvious. 

c.  However,  many  wetlands  are  subject  only  to  seasonal 
flooding.  At  such  times  the  hydrology  is  obvious.  But 
for  much  of  the  year  surface  water  is  lacking;  at  these 
times,  other  evidence  is  needed  to  recognize  them  as 
wetlands. 

d.  Still  other  wetlands  develop  in  areas  where  the  soil  is 
saturated  for  long  periods,  but  never  floods.  Wetland 
identification  becomes  more  difficult  and  controversial. 

e.  The  diversity  of  wetlands  across  the  US  makes  the 
development  of  consistent  national  standards  and 
definitions  more  challenging. 

1  (desert  upland), 

2  (cattail  marsh), 

3  (cypress  swamp), 

4  (California 
mountain  marsh), 

5  (Arkansas 

seasonally  flooded  ! 

bottomland), 

6  (Arkansas 
bottomland  during 
dry  season), 

7  (Wyoming  alpine  \ 

wet  meadow), 

8  (Utah  riparian 
community) 

US  Army  Engineer  Waterways  Experiment  Station 


Page  1 


Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 

Wetland  Identification  and  Delineation 

(Version  12/92) 

Lecture  Outline:  Introduction  to  Wetland  Delineation 

Slides 

II.  The  Corps  of  Engineers  Wetlands  Delineation  Manual 
a.  Development  of  the  Manual 

1.  The  need  for  an  objective,  technically  sound,  and 
consistent  method  of  wetland  identification  and 
delineation  arose  with  the  passage  of  the  Clean 

Water  Act  amendments  in  1977. 

a.  Section  404  required  a  permit  from  the  US  Army 
Corps  of  Engineers  for  the  discharge  of  dredged 
or  fill  material  into  the  waters  of  the  United 

States,  including  wetlands. 

b.  Primary  authority  for  implementing  the  Clean 

Water  Act  rests  with  the  US  Environmental 
Protection  Agency,  while  responsibility  for  the 
permitting  program  was  given  to  the  Corps. 

2.  After  several  years  of  development  and  testing,  the 
Corps  published  its  Wetlands  Delineation  Manual  in 
1987. 

a.  Since  then,  the  Manual  has  been  officially 
updated  and  refined  through  (1)  memoranda 
issued  by  Corps  Headquarters  in  Washington, 

DC,  and  (2)  by  published  updates  of  collateral 
documents  (e.g.,  Hydric  Soils  of  the  United 

States  by  the  USDA  Soil  Conservation  Service). 

b.  One  goal  of  this  course  is  to  point  out  where 
portions  of  the  Manual  have  been  superseded  by 
more  recent  information. 

9 

b.  Purpose  --  to  provide  mandatory  technical  criteria,  field 
indicators,  and  recommended  methods  for  identifying 
wetlands  and  delineating  their  upper  boundaries  for 
jurisdictional  purposes 

10 

c.  While  the  Clean  Water  Act  deals  with  all  waters  of  the 
United  States,  the  Manual  only  addresses  wetlands. 
Wetlands  are  one  of  six  Special  Aquatic  Sites 
designated  by  EPA. 

1 1 

US  Army  Engineer  Waterways  Experiment  Station 
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Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 
Wetland  Identification  and  Delineation 

(Version  12/92) 


Army  Engineer  Waterways  Experiment  Station 


Page  3 


US  Army  Engineer  Waterways  Experiment  Station 


Page  4 


US  Army  Engineer  Waterways  Experiment  Station 


Page  5 


Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 

Wetland  Identification  and  Delineation 

(Version  12/92) 

Lecture  Outline:  Introduction  to  Wetland  Delineation 

Slides 

f.  Objectives  of  the  Course 

1 .  Present  technical  criteria  and  field  indicators  for 
hydrophytic  vegetation,  hydric  soils,  and  wetland 
hydrology 

2.  Describe  delineation  methods,  including  those 
recommended  for  disturbed  and  problem  wetland 
sites 

3.  Provide  supporting  information,  including  background 
information  and  additional  topics  too  extensive  for 
inclusion  in  the  Manual 

24 

g.  Flexibility 

1 .  Existence  of  the  Manual  is  not  meant  to  substitute 
for  experience  and  good  judgment 

2.  Year-round  experience  with  wetlands  in  your  local 
area  is  important  for  accurate  results 

3.  Use  of  the  Manual  as  a  "cookbook"  can  lead  to 

errors 

25 

US  Army  Engineer  Waterways  Experiment  Station 


Page  6 


Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 

Wetland  Identification  and  Delineation 

(Version  12/92) 

Lecture  Outline:  Wetland  Hydrology 

Slides 

1.  Background 

a.  Hydrology  creates  and  maintains  all  wetlands.  For  the 
most  part,  vegetation  composition  and  soil  morphology 
reflect  the  long-term  hydrology  of  the  site. 

b.  Waterlogging  of  the  soil  produces  anaerobic  conditions 
that  favor  wetland-adapted  plants  and  promote 
distinctive  soil  characteristics. 

c.  Indicators  of  current  hydrology  are  needed  to  ensure 
that  vegetation  and  soil  characteristics  are  not  relics  of 
a  previous  hydrologic  regime. 

26 

d.  Hydrology  --  the  science  of  water,  its  properties, 
distribution  and  circulation,  both  on  the  surface  and 
underground. 

1 .  In  this  course,  we  are  concerned  with: 

a.  Factors  affecting  the  water  content  of  the  first 
couple  of  feet  of  the  soil  profile. 

b.  The  chemical  and  physical  changes  that  occur  in 
the  soil  as  a  result  of  prolonged  saturation. 

c.  The  definition  and  recognition  of  "wetland 
hydrology"  according  to  the  delineation  manual. 

27 

e.  Sources  of  water  (inputs  to  the  water  budget  of  a  site) 

1 .  Precipitation 

2.  Headwater  flooding  (flashy,  short  duration;  less  likely 
to  promote  wetland  conditions) 

3.  Backwater  flooding  (longer  duration;  more  likely  to 
produce  wetlands) 

4.  Tides  (once  or  twice  a  day,  depending  upon  location) 

5.  Groundwater 

6.  Combinations  of  the  above 

28 
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f.  Factors  that  influence  hydrology  of  a  site 

1 .  Precipitation  (amount  and  timing) 

2.  Stratigraphy  (shallow  bedrock  or  slowly  permeable 
soil  horizons  may  perch  water  near  the  soil  surface) 

3.  Topography  or  landscape  position  (depressions, 
drainages,  and  shorelines  are  generally  the  wettest 
parts  of  the  landscape) 

4.  Soil  texture  (fine-textured  soils  retain  water  longer 
than  coarser  soils) 

5.  Plant  cover  may  have  opposing  effects: 

a.  Floodplain  vegetation  may  impede  flow  and 
prolong  soil  saturation 

b.  Transpiration,  particularly  by  forest  trees,  can 
lower  the  water  table 

29 

g.  Combinations  of  different  sources  of  water  and  various 
factors  affecting  hydrology  produce  the  familiar 
situations  where  we  find  wetlands,  such  as: 

1 .  Coastal  marshes 

2.  Floodplains 

a.  Cross-section  of  a  major  river  floodplain  reveals 
variations  in  site  elevation  and  hydrology  and, 
therefore,  in  occurrence  of  wetlands 

b.  Wettest  areas  include  abandoned  river  channels 
and  backwater  areas 

c.  Current  and  relic  natural  levee  deposits, 
comprised  of  the  coarser  sediments  that  drop  out 
first  when  the  river  overtops  its  banks,  are  often 
the  driest  portions  of  the  floodplain 

3.  Groundwater  depressions,  sometimes  due  to 
perching  of  water  above  slowly  permeable  soil  layers 
a.  The  water  table  need  not  break  the  surface  to 

produce  a  wetland;  groundwater-dominated 
systems  are  the  most  difficult  for  delineators  to 
deal  with 

4.  Slope  wetlands,  which  are  particularly  common  in 
glaciated  regions 

30  (Connecticut 
coastal  marsh), 

31  (Missouri  stream), 

32  (Mississippi 
floodplain  cross- 
section), 

33  (seasonal 
groundwater 
depression), 

34  (depression  with 
perched  water  table), 

35  (seep  on  slope) 
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Definitions 

a.  Inundation  --  a  condition  in  which  water  from  any 
source  temporarily  or  permanently  covers  a  land 
surface.  We  recognize  two  forms  of  inundation: 

1 .  Ponding  -  a  condition  in  which  water  stands  in  a 
closed  depression.  The  water  is  removed  only  by 

_ percolation,  evaporation,  or  transpiration 

2.  Flooding  -  the  soil  surface  is  temporarily  covered 
with  flowing  water  from  any  source,  such  as 
overflowing  streams  or  rivers,  runoff  from  adjacent 

_ slopes,  and  inflow  from  high  tides 

b.  Saturation  -  condition  in  which  all  easily  drained  pores 
between  soil  particles  are  temporarily  or  permanently 
filled  with  water 

1.  The  soil  can  become  saturated  either  from  above 

_ (due  to  inundation)  or  below  (due  to  groundwater) 

c.  Water  table  -  the  level  at  which  water  stands  in  an 
unlined  borehole.  At  this  level,  water  pressure  is  equal 
to  atmospheric  pressure 

d.  Capillary  fringe  —  a  zone  immediately  above  the  water 
table  in  which  water  is  drawn  upward  by  capillary  action 
(due  to  forces  of  adhesion  and  surface  tension,  which 
pull  water  upward  against  gravity  into  soil  pores). 

1 .  The  capillary  fringe  is  often  called  the  "zone  of 
tension  saturation"  because  water  molecules  are 
being  pulled  in  two  directions  (upward  by  capillary 
forces  and  downward  by  gravity)  and  water  pressure 
is  less  than  atmospheric  pressure.  However,  all  but 
the  largest  pores  are  filled  with  water,  thus  the  soil 
is  saturated 

2.  To  produce  wetland  conditions,  the  capillary  fringe 
must  extend  to  or  near  the  soil  surface 

3.  Fine-textured  soils  have  smaller  pores  and  stronger 
capillary  forces.  Therefore,  the  capillary  fringe  is 
higher  in  fine-textured  soils  than  in  coarse-textured 
soils. 


36, 

37  (inundated 
bottomland 
hardwoods  in 
Arkansas) 

38, 

39  (small  pothole  in 
agricultural  field) 

40, 

41  (flooding  on  left 
side  and  ponding  on 
right  side  of  levee) 

42, 

43  (groundwater 
wetland  in  Maryland) 


44, 

45  (standing  water  in 
hole) 


47  (diagram  of  water 
table  and  zone  of 
tension  saturation) 
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III.  Biochemical  changes  in  saturated  soils 

a.  When  the  soil  becomes  saturated,  air  between  soil 
particles  is  replaced  by  water.  Because  the  rate  of 
diffusion  of  oxygen  through  water  is  1/1 0,000th  that  of 
the  rate  of  diffusion  through  air,  soil  microorganisms 
quickly  deplete  the  available  oxygen  and  the  soil  goes 
anaerobic. 

1 .  Anaerobic  --  situation  in  which  molecular  oxygen  is 
absent  from  the  environment 

48 

b.  Soil  microbes  metabolize  (oxidize)  soil  organic  matter  as 
an  energy  source.  Oxidation  reactions  produce  extra 
electrons  that  must  be  accepted  by  other  chemical 
elements  in  the  organism.  Under  aerobic  conditions,  soil 
microbes  use  oxygen  as  the  terminal  electron  acceptor 
in  respiration.  Thus  oxygen  gains  an  electron,  declines 
in  valence,  and  becomes  chemically  "reduced" 

1 .  Reduction  --  the  process  of  giving  up  oxygen, 
gaining  hydrogen,  or  gaining  an  electron 

49 
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c.  After  oxygen  is  depleted,  species  adapted  to  anoxic 
conditions  turn  to  other  elements  as  electron  acceptors. 
There  is  an  ordered  sequence  of  elements  that  become 
reduced  under  prolonged  soil  saturation 

1 .  Redox  potential  is  a  measure  of  the  reduction  status 
of  the  soil  and  can  be  measured  with  special 
platinum  electrodes  and  a  millivolt  meter 

2.  Certain  reactions  in  the  oxidation/reduction  sequence 
have  important  consequences  for  wetland  function 
and  development  of  wetland  field  indicators 

a.  Reduction  of  nitrate  to  nitrogen  gas  is  called 
denitrification,  and  is  one  way  wetlands  remove 
nitrate  from  inflowing  waters  and  reduce 
problems  due  to  excessive  nutrient  loading  of 
receiving  streams 

b.  Conversion  of  sulfate  to  hydrogen  sulfide 
produces  the  rotten-egg  odor  characteristic  of 
certain  highly  reduced  wetland  situations 

c.  Reduction  of  manganic  to  manganous  ion,  and 
particularly  ferric  to  ferrous  ion,  affect  the  color 
of  wetland  soils.  The  brownish  and  reddish 
colors  of  well-aerated  soils  are  due  mainly  to 
insoluble  ferric  oxides  that  coat  soil  particles. 
During  prolonged  or  repeated  saturation,  ferric 
ion  is  reduced  to  the  grayish  ferrous  form. 
Furthermore,  ferrous  ion  is  soluble  and  can  be 
leached  from  the  soil,  leaving  behind  the  grayish 
colors  of  the  uncoated  mineral  grains. 

50  (redox  sequence) 

d.  Under  laboratory  conditions  (with  well-mixed  soil 
suspensions,  addition  of  supplemental  organic  matter, 
and  warm  temperatures)  it  takes  only  a  few  days  for  a 
waterlogged  sample  to  become  significantly  reduced. 
Actual  rates  in  the  field  may  vary  widely  in  response  to 
factors  that  affect  microbial  activity,  such  as 
temperature  and  food  availability 

51  (shows  oxygen 
and  nitrate  depletion, 
and  reduced 
manganese  and  iron 
accumulation  in 
sequence  through 
time) 
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IV.  Criteria  for  wetland  hydrology 

a.  An  area  has  wetland  hydrology  if  it  is  inundated  or 
saturated  to  the  surface  for  at  least  5%  of  the  growing 
season  in  most  years 

1.  "In  most  years"  means  at  least  51  years  out  of  100, 
or  more  than  50%  probability  in  any  one  year 

52 

2.  The  growing  season  is  based  on  the  soil  temperature 
regime,  and  is  defined  as  the  portion  of  the  year 
when  soil  temperature  (measured  20  inches  below 
the  surface)  is  above  biological  zero  (5  C  or  41  F) 
a.  In  the  absence  of  data  on  soil  temperature, 
growing  season  can  be  estimated  from 
climatological  data  given  in  most  SCS  county  soil 
surveys.  Starting  and  ending  dates  generally  are 
based  on  the  28  F  air  temperature  threshold  for 
the  average  year  (or  5  years  out  of  10) 

53 

3.  The  minimum  5%  duration  refers  to  a  single, 

continuous  episode  of  inundation  or  soil  saturation, 
and  is  based  on  the  conclusions  of  a  workshop  of 
experts  on  bottomland  hardwood  systems  in  the 
Southeast.  They  studied  the  correlation  between 
duration  of  inundation  and  occurrence  of  recognized 
zones  of  bottomland  forest  communities.  Zones 
inundated  more  than  12.5%  of  the  time  were  always 
wetlands.  Those  inundated  less  than  5%  of  the  time 
were  always  nonwetlands.  Zones  inundated 
between  5  and  12.5%  sometimes  were  wetlands 
and  sometimes  were  nonwetlands 

54 
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V. 


Hydrologic  data  and  sources  of  information 
a.  Hydrologic  information  that  can  be  used  to  determine 
whether  a  site  meets  the  wetland  hydrology  criteria 
(hydrologic  data  sets  should  encompass  the  entire 
growing  season,  or  at  least  those  portions  of  the 
growing  season  during  which  conditions  are  expected  to 
be  wettest  [generally  early  spring  and  late  fall,  when 
evapotranspiration  is  reduced  and  flooding  may  be  more 
common]) 

1 .  Tide  gauge  data  (gauge  data  must  be  related  to  site 
elevation) 

Stream  gauge  data 

Groundwater  well  data  (in  general,  wells  should  be 
shallow  and  should  be  placed  above  any  confining 
soil  layers  that  may  perch  water) 

Aerial  imagery  (requires  photos  taken  at  many 
different  times  so  that  one  can  determine  whether 
the  site  is  inundated  long  enough  and  frequently 
enough  to  meet  the  criteria) 


2. 

3. 


4. 


55, 

56  (staff  gauge  in 
Michigan  creek), 

57  (shallow 
groundwater  well), 

58  (hydrograph  from 
gauge  or  well  data), 

59  (aerial  photo  of 
flooding) 


b.  Sources  of  hydrologic  data 

1 .  US  Army  Corps  of  Engineers  District  offices  (for 
gauge  data  on  certain  navigable  waters) 

US  Geological  Survey  (stream  gauge  and 
groundwater  well  data) 

National  Oceanic  and  Atmospheric  Administration 
(tide  gauge  data) 

USDA  Soil  Conservation  Service  (hydrologic 
information  on  individual  soil  series) 

State,  county,  and  local  agencies  (particularly  those 
dealing  with  flood  hazard) 

Developers  (groundwater  monitoring  at  project  sites) 


60 


2. 


3. 


4. 


5. 


6. 
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VI.  Field  indicators  of  wetland  hydrology 

61, 

a.  Primary  indicators 

62  (inundation). 

1.  Visual  observation  of  inundation 

63  (glistening). 

2.  Visual  observation  of  soil  saturation  within  12  inches 

64  (squeeze  test), 

of  the  soil  surface 

65  (water  marks). 

a.  Acceptable  evidence  of  soil  saturation  includes 

66  (iron  stains  from 

standing  water  in  the  hole,  observation  of 

water). 

glistening  on  broken  ped  faces  (most  mineral 

67  (large  drift  line). 

soils),  squeezing  water  out  of  a  soil  sample 

68  (salt  marsh  wrack 

(generally  organic  soils),  and  producing  free 

line). 

water  by  gently  shaking  the  sample  (sands) 

69  (debris  in  tree). 

3.  Water  marks  (e.g.,  silt  or  pollen  lines) 

70  (sediment 

4.  Drift  lines  (e.g.,  deposits  of  water-borne  debris) 

deposit). 

5.  Sediment  deposits  (e.g.,  sediment  that  settled  out  of 

71  (area  scoured  of 

standing  water  onto  tree  bases  or  objects  on  the 

debris  by  flowing 

ground) 

6.  Drainage  patterns  in  vyetlands  (e.g.,  braided  channels 
in  some  wetlands,  scouring  of  debris,  evidence  of 
sheet  flow) 

water) 

b.  Secondary  indicators  (at  least  two  secondary  indicators 

72, 

required)  (see  6  March  1992  memo  from  HQUSACE) 

73  (oxidized 

1 .  Oxidized  root  channels  (rhizospheres)  surrounding 

rhizospheres). 

living  roots  within  the  upper  1 2  inches  of  the  soil 

74  (water-stained 

a.  Oxidized  rhizospheres  result  from  leakage  of 

and  normal  leaf). 

oxygen  from  plant  roots  into  the  surrounding  soil, 

75  (soil  survey). 

causing  any  reduced  iron  that  may  be  present  to 

76  (FAC-neutral  test 

precipitate  as  reddish  ferric  oxides  in  an 

met  in  cypress 

otherwise  gray  soil  matrix 
b.  Rhizospheres  should  be  reasonably  abundant  in 
the  sampled  soil 

2.  Water-stained  leaves 

a.  May  be  present  in  depressional  wetlands  in 

deciduous  forest.  Fallen  leaves  turn  neutral  black 
or  gray  in  color  due  to  prolonged  inundation 
under  anaerobic  conditions 

3.  Local  soil  survey  data  (e.g.,  typical  water  table 
depths,  durations,  and  timing  for  soil  series  mapped 
in  the  county) 

4.  FAC-neutral  test  of  the  vegetation  (see  Hydrophytic 
Vegetation  lecture  notes) 

swamp) 
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1.  Background 

a.  Along  with  landscape  position,  growth  form  and  species 
composition  of  the  vegetation  is  often  the  investigator's 
first  clue  to  the  presence  of  wetlands. 

77 

b.  The  central  concept  presented  in  the  Manual  is  that 
wetlands  are  dominated  by  hydrophytes.  To  evaluate  a 
site's  vegetation,  one  must  understand  what  is  meant 
by  the  term  dominant,  and  what  constitutes  a 
hydrophyte. 

78 

II.  Hydrophytes  and  wetland  indicator  status 

a.  Hydrophyte  -  any  macrophyte  that  grows  in  water  or  on 
a  substrate  that  is  at  least  periodically  deficient  in 
oxygen  as  a  result  of  excessive  water  content 

1.  Tolerance  for  occasional  wetness  is  not  sufficient; 
most  plants  can  survive  short  periods  of  soil 
saturation,  particularly  during  the  dormant  season. 

2.  Only  specifically  adapted  plant  species  can  survive 
prolonged  soil  saturation  and  anoxic  conditions 
during  the  growing  season. 

79 

3.  Plants  adapt  to  wetlands  in  various  ways. 

Adaptations  can  be  categorized  as  morphological, 
physiological,  or  reproductive 

80 
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4.  In  general,  morphological  adaptations  serve  to 

81, 82, 

stabilize  the  plant  in  soft  sediments  and/or  provide 

83  (water  lily). 

additional  surfaces  or  pores  for  the  uptake  of  oxygen 

84  (water  hyacinth 

to  aerate  the  roots.  Examples  include: 

stem), 

a.  Buttressed  and  fluted  tree  trunks 

85  (alligator  weed 

b.  Multiple  trunks  (response  to  shallow  water  table; 

subject  to  various 

has  additional  causes  not  related  to  wetness) 

moisture  regimes). 

c.  Pneumatophores  and  knees  (projections  of  the 

86  (baldcypress), 

root  system  that  extend  upward  into  the  air  or 

87  (slash  pine). 

water  column) 

88  (fluting). 

d.  Adventitious  roots  (similar  function  to 

89  (prop  roots,  red 

pneumatophores) 

mangrove). 

e.  Shallow  root  systems  (response  to  shallow  water 

90  (pneumatophores. 

tables) 

black  mangrove). 

f.  Hypertrophied  lenticels  (enlarged  pores  on  stems) 

91  (cypress  knees). 

g.  Aerenchyma  (internal  air  spaces  that  serve  to 

92  (multiple  stems 

transport  oxygen  from  the  aerial  portions  of  the 

and  adventitious 

plant  to  the  roots) 

roots,  black  willow). 

h.  Polymorphic  leaves  (primarily  in  floating  and 

93  (shallow  root 

submerged  plants) 

system  on 

i.  Floating  leaves  (serve  to  keep  photosynthetic 
parts  in  the  light  and  air) 

windthrown  tree) 

5.  Physiological  adaptations  include  alternate  metabolic 
pathways  that  adapted  plants  use  in  the  absence  of 
oxygen 

a.  The  aerobic  pathway  ends  at  C02  and  H20  (with 
38  ATP  capturing  the  released  energy) 

b.  The  most  common  anaerobic  pathway  ends  at 
ethanol;  the  energy  efficiency  is  much  lower  (2 
ATP  per  molecule  of  glucose)  and  toxic  ethanol 
must  be  dealt  with 

c.  Some  species  accumulate  malate  when 
anaerobic,  then  convert  to  pyruvate  and  enter  the 
Krebs  cycle  when  oxygen  is  again  available 

94,  95 
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6.  Reproductive  adaptations  are  extremely  varied. 

They  include: 

a.  Viviparous  seedlings  of  red  mangrove,  which 
germinate  on  the  parent  plant,  giving  them  a 
head  start  on  development  before  dropping  into 
the  water 

b.  Dispersal  of  seeds  by  water  (e.g.,  overcup  oak) 

c.  Underwater  pollination  (e.g.,  Ceratophy/lum ) 

d.  Underwater  germination  (e.g.,  Nuphar) 

e. -  Flood  tolerance  of  seedlings  (e.g.,  overcup  oak) 

96, 

97  (viviparous 
seedlings  of  red 
mangrove), 

98  (flooded  seedlings 
of  overcup  oak) 

b.  Wetland  plant  lists 

1 .  For  wetland  investigations,  it  is  unnecessary  to 
identify  the  adaptations  of  plant  species  found  on  a 
site.  Instead,  lists  of  species  adapted  to  wetlands 
have  been  compiled  for  each  region  of  the  US 
a.  National  List  of  Plant  Species  that  Occur  in 
Wetlands  was  originally  developed  by  the  Fish 
and  Wildlife  Service,  and  has  been  updated  and 
revised  by  regional  and  national  panels  of  experts 
from  the  concerned  federal  agencies  and 
academia 

99 

2.  Plant  species  are  categorized  by  wetland  indicator  100, 

status,  ranging  from  obligate  wetland  (OBL)  to  select  appropriate 

obligate  upland  (UPL)  regional  examples 

a.  Categories  are  based  on  presumed  frequency  of  from  101-140 
occurrence  in  wetlands  (i.e.,  percentage  of 

random  sampling  plots  containing  the  species 
across  its  entire  range  that  would  be  in  wetlands) 

b.  Slides  present  examples  of  plant  species  by 
indicator  status  for  each  plant  list  region 

c.  Some  species  are  given  '  +  '  or  modifiers  to 
the  indicator  status.  A  '  +  '  indicates  somewhat 
greater  affinity  for  wetlands  than  is  typical  for 
that  indicator  category  (e.g.,  FAC  +  );  a 
indicates  lesser  affinity  for  wetlands  (e.g.,  FAC-) 
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3.  Map  of  plant  list  regions 

a.  Indicator  status  is  assigned  at  the  regional  level; 
therefore,  a  species  may  have  a  different 
indicator  status  in  different  regions 

b.  State  lists  are  also  available;  however  the 
indicator  status  given  on  state  lists  is  the  same 
as  that  for  the  appropriate  region 

141  (map  of  plant 
list  regions) 

4.  If  a  species  found  on  a  site  is  not  listed  on  the 
regional  plant  list,  the  two  most  likely  reasons  are: 

a.  You  are  not  using  the  correct  scientific  name 

1 .  The  authority  for  plant  names  is  the  National 
List  of  Scientific  Plant  Names  (2  volumes) 
published  by  the  Soil  Conservation  Service 
(1982) 

2.  Check  this  reference,  or  the  synonomy 
section  of  the  regional  wetland  plant  list  for 
the  recognized  scientific  name 

b.  It  is  an  upland  (UPL)  plant 

142  (authority  for 
plant  names) 

5.  Ecological  amplitude  along  the  moisture  gradient 
varies  by  species.  Furthermore,  some  species  have 
recognized  varieties  (trinomials)  that  are  listed  under 
a  separate  wetland  indicator  status 
a.  If  the  wetland  boundary  were  in  the  middle  of  the 
gradient  shown  in  this  figure,  species  whose 
distributions  were  entirely  to  the  left  of  the 
midpoint  would  be  given  OBL  status,  those 
entirely  to  the  right  would  be  given  UPL  status, 
and  those  overlapping  the  midpoint  would  be 
FACW,  FAC,  or  FACU  depending  upon  how  the 
distribution  was  skewed 

143  (distribution  of 
plant  species  along  a 
moisture  gradient) 
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III.  Plant  species  dominance 

a.  Dominant  plant  species  are  those  which  are  most 
abundant  and  contribute  most  to  the  character  of  the 
community 

b.  Various  measures  can  be  used  to  express  the  relative 
dominance  of  the  species  in  the  community: 

1 .  Percent  cover  (i.e.,  percentage  of  the  ground  surface 
that  would  be  covered  by  the  vertical  projections  of 
the  aerial  portions  of  that  species;  equivalent  to  the 
species'  shadow  if  the  sun  were  directly  overhead) 

2.  Stem  density  (i.e.,  count  of  stems  or  individual 
plants  of  that  species  per  unit  of  area) 

3.  Frequency  of  occurrence  (i.e.,  percentage  of 
sampling  plots  that  contain  the  species  of  interest) 

4.  Basal  area  (i.e.,  for  trees,  equal  to  the  sum  of  the 
cross-sectional  areas  of  all  trees  of  that  species 
within  a  prescribed  area,  if  trees  were  cut  off  at 
breast  height  [4.5  ft  above  the  ground  surface]; 
expressed  in  units  of  ft2/acre) 

144 
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d.  Examples  of  hydrophytic  vegetation  decision-making  149,  150  (examples) 

1 .  Herbaceous  community  (single  stratum)  with  5 
dominants;  does  it  constitute  hydrophytic 
vegetation? 

2.  Mixed  herb  and  shrub  community  (two  strata);  is 
this  hydrophytic  vegetation? 

3.  To  minimize  confusion,  stress  that  the  vegetation 
decision  is  a  2-step  process: 

a.  Select  dominant  species  (based  on  coverage  or 
abundance,  without  regard  to  indicator  status) 

b.  Apply  the  basic  rule  after  looking  up  the  indicator 
status  of  each  dominant  species  on  the  regional 

plant  list _ 
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c.  Key  soil  properties  --  the  following  properties  may  all  be 
important  in  a  detailed  description  of  a  soil.  In  this 
course,  we  will  focus  primarily  on  texture,  drainage, 
permeability,  organic  matter,  and  color  in  relation  to 
hydric  soil  development. 

1.  Texture 

2.  Slope 

3.  Drainage 

4.  Permeability 

5.  Depth 

6.  Structure 

7.  Organic  matter 

8.  Color 

9.  Reaction 

10.  Bulk  density 

1 1 .  Parent  material 

12.  Shrink-swell  potential,  available  water  capacity 

13.  Salinity 

14.  Landscape  position 

155,  156 

d.  Most  routine  hydric  soil  determinations  are  done  by 
examining  the  top  18  to  24  inches  of  the  soil. 

157 
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2.  Other  common  terms  include  broader  textural 
groups,  ranging  from  the  coarse-textured  soils 
(sands  and  loamy  sands)  to  the  fine-textured  soils 
(sandy  clay,  silty  clay,  and  clay). 

163 

h.  Permeability  —  a  measure  of  the  ability  of  air  or  water  to 
move  through  the  soil  profile  (measured  in  inches/hour) 

1 .  Permeability  depends  upon  soil  texture,  with  the 
fine-textured  soils  having  low  permeability  and 
coarse-textured  soils  having  high  permeability. 

2.  A  permeability  of  6  inches/hour  is  considered  rapid, 
and  is  characteristic  of  sandy  soils. 

164, 

165  (permeability  in 
relation  to  texture) 

i.  Soils  are  subjectively  classified  into  seven  natural 
drainage  classes  that  reflect  the  frequency,  duration, 
and  depth  of  soil  saturation,  and  the  difficulty  of 
growing  typical  agricultural  crops  without  installation  of 
a  drainage  system. 

1 .  Drainage  is  affected  by  the  permeability  of  the 
various  horizons  in  the  soil,  depth  to  bedrock,  slope, 
etc. 

2.  In  general,  soils  classified  as  poorly  and  very  poorly 
drained  are  nearly  always  hydric.  Somewhat  poorly 
drained  soils  generally  are  not  hydric,  but  often 
contain  hydric  inclusions  or  may  grade  to  hydric 
conditions  at  the  lower  end  of  mapping  units. 

166 

II.  Hydric  Soils 

a.  Definition  --  a  soil  that  is  saturated,  flooded,  or  ponded 
long  enough  during  the  growing  season  to  develop 
anaerobic  conditions  in  the  upper  part 

167, 

1 68  (diagrammatic 
version) 

k 


A 
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b.  There  are  two  main  categories  of  soils,  both  of  which 
have  hydric  and  nonhydric  members 

1 .  Organic  soils  --  composed  of  at  least  1 6  inches  of 
organic  material  in  the  upper  32  inches  of  soil 
profile,  or  any  thickness  over  bedrock. 

a.  Most  organic  soils  develop  through  slow 
accumulation  of  organic  debris  in  wet  areas 
where  decomposition  is  slowed  due  to  anaerobic 
conditions. 

b.  Organic  soils  are  generally  called  peats  and 
mucks,  depending  upon  degree  of  decomposition. 

2.  Mineral  soils  --  composed  primarily  of  sand,  silt, 
and/or  clay  with  varying  amounts  of  organic  matter, 
a.  Hydric  mineral  soils  are  saturated  long  enough  to 

develop  distinctive  properties  associated  with  an 
anaerobic,  chemically  reduced  environment. 


c.  Criteria  for  hydric  soils 

1.  The  criteria  for  hydric  soils  were  developed  by  the 
National  Technical  Committee  for  Hydric  Soils,  for 
the  purpose  of  creating  a  list  of  hydric  soils  of  the 
US  by  extracting  appropriate  soil  series  from  a 
nationwide  database  of  soil  interpretation  records 
maintained  by  SCS. 

a.  The  criteria  are  revised  periodically,  and  are 
printed  in  the  front  of  each  updated  version  of 
the  Hydric  Soils  of  the  United  States. 

b.  The  version  of  the  criteria  printed  in  the  1987 
Corps  of  Engineers  Wetlands  Delineation  Manual 
is  outdated.  Refer  to  the  latest  SCS  hydric  soils 
list. 


2.  The  hydric  soil  criteria  address  four  kinds  of  wet  soil 
situations 

a.  Criterion  (1.)  -  organic  soils 

b.  Criterion  (2.)  --  mineral  soils  with  high  water 
tables  (this  criterion  has  several  subsections) 

c.  Criterion  (3.)  --  ponded  soils 

d.  Criterion  (4.)  --  flooded  soils 
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169, 

1 70  (organic  soil 
[peat]  in  the 
laboratory), 

171  (mineral  soil 
with  a  brownish 
surface  layer  and 
gray  subsoil) 


1 72  (cover  of  hydric 
soils  list) 
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3.  Current  hydric  soil  criteria  (as  of  October  1992)  are: 

174 

(1.)  All  Histosols  except  Folists,  or 

(2.)  Soils  in  Aquic  suborders,  Aquic  subgroups, 

A/bo/ls  suborder,  Salorthids  great  group,  Pell  great 
groups  of  Vertisols,  Pachic  subgroups,  or  Cumu/ic 
subgroups  that  are: 

(a.)  Somewhat  poorly  drained  and  have  a 
frequently  occurring  water  table  at  less  than  0.5 
ft  from  the  surface  for  a  significant  period 
(usually  more  than  2  weeks)  during  the  growing 
season,  or 

- 

a.  Folists  are  organic  soils  that  develop  over 
shallow  bedrock  or  fragmental  material  in 
cool,  humid  climates;  they  are  never  wet  for 
more  than  a  few  days  following  heavy  rains. 

In  the  US,  extensive  Folists  exist  only  in 

Alaska  and  Hawaii.  In  the  48  contiguous 
states,  virtually  all  Histosols  are  hydric. 

b.  The  Soil  Taxonomy  lecture  will  help  clarify 
other  taxonomic  terms 

(b.)  Poorly  drained  or  very  poorly  drained  and 
have  either: 

(1 .)  A  frequently  occurring  water  table  at 
less  than  0. 5  ft  from  the  surface  for  a 
significant  period  (usually  more  than  2  weeks) 
during  the  growing  season  if  textures  are 
coarse  sand,  sand,  or  fine  sand  in  all  layers 
within  20  inches,  or  for  other  soils 

175 
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(2.)  A  frequently  occurring  water  table  at 
less  than  1.0  ft  from  the  surface  for  a 
significant  period  (usually  more  than  2  weeks) 
during  the  growing  season  if  permeability  is 
equal  to  or  greater  than  6.0  inches/hour  in  all 
layers  within  20  inches,  or 
(3.)  A  frequently  occurring  water  table  at 
less  than  1.5  ft  from  the  surface  for  a 
significant  period  (usually  more  than  2  weeks) 
during  the  growing  season  if  permeability  is 
less  than  6.0  inches/hour  in  any  layer  within 

20  inches,  or 

176 

a.  In  general,  the  different  water  table 

depths  are  designed  to  bring  the  capillary 
fringe  to  or  near  the  surface  in  soils  of 
different  texture: 

1 .  Sands  --  0.5  ft 

2.  Other  coarse-textured  soils  --  1 .0  ft 

3.  Moderate  to  fine-textured  soils  --  1.5 
ft 

(3.)  Soils  that  are  frequently  ponded  for  long 
duration  or  very  long  duration  during  the  growing 
season,  or 

(4.)  Soils  that  are  frequently  flooded  for  long 
duration  or  very  long  duration  during  the  growing 
season. 

177 

a.  Clarification  of  terms: 

1.  Frequently  -  more  than  50  years  out  of  100, 
or  more  than  50%  probability  in  any  one  year 

2.  Long  duration  --  a  single  event  lasts  7  to  30 
days 

3.  Very  long  duration  --  a  single  event  lasts  more 
than  30  days 

4.  Growing  season  --  based  on  the  soil 
temperature  regime  (see  Wetland  Hydrology 
lecture  outline) 
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d.  Hydric  Soil  Lists 

1 .  Lists  of  soils  meeting  these  criteria  are  compiled  at 
various  levels: 

a.  National  list  --  Hydric  Soils  of  the  United  States 
published  by  SCS 

b.  State  lists 

c.  Local  or  field  office  lists 

178 

2.  National  hydric  soils  list 

a.  A  computer-generated  list  using  information  on 
the  soil  interpretations  record  for  soil  series  in  the 
US 

b.  Limited  to  recognized  series  or  special  phases 
that  are  represented  by  a  separate  soil 
interpretations  record 

c.  The  national  list  does  not  contain: 

1 .  Wet  miscellaneous  areas  shown  on  many  soil 
survey  maps  (e.g.,  swamp,  marsh) 

2.  Soils  classified  at  higher  levels  than  the  series 
(e.g.,  Fluvaquents) 

179 

3.  State  hydric  soils  lists 

a.  Presently  state  lists  are  subsets  of  the  national 
list,  showing  hydric  soils  that  exist  in  a  state 

180 

4.  Local,  county,  or  field  office  lists  of  hydric  soil 

mapping  units 

a.  These  are  lists  of  soil  mapping  units  that  are 
named  for  soil  series  on  the  national  list,  for  wet 
miscellaneous  areas,  or  for  wet  soils  classified  at 
levels  higher  than  the  series 

b.  Also  listed  are  mapping  units  that  potentially 
contain  hydric  soil  inclusions 

c.  Local  lists  are  available  from  local,  county,  or 
state  offices  of  the  SCS 

d.  Local  lists  usually  contain  the  best  available 
information  for  making  hydric  soil  determinations 

181 
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5.  Therefore,  the  first  step  in  a  hydric  soil  determination 
is  to  identify  the  soil  series  (by  using  soil  maps  and 
profile  descriptions  given  in  the  county  soil  survey) 
and  see  whether  it  is  listed  on  the  local  list  of  hydric 
soils. 

a.  Always  follow  up  and  verify  by  checking  for  field 
indicators  of  hydric  soil. 

b.  The  presence  or  absence  of  field  indicators  can 
supersede  the  listing  of  that  soil  on  a  hydric  soil 
list. 

182  (diagram  of  soils 
decision  process) 

e.  Field  Indicators  of  Hydric  Soils 

1 .  Prolonged  and  repeated  inundation  or  soil  saturation 
leads  to  the  distinctive  morphological  characteristics 
of  most  hydric  soils 

a.  The  most  important  processes  involved  in 

development  of  these  distinctive  features  are  (1) 
reduction  and  movement  of  iron  or  other 
elements  and  (2)  accumulation  of  organic  matter 
under  anaerobic  conditions 

183 

2.  Hydric  soil  indicators  for  non-sandy  soils 

a.  Organic  soil  --  the  soil  has  more  than  1  6  inches 
of  organic  material  in  the  upper  32  inches,  or  any 
thickness  over  bedrock 

b.  Histic  epipedon  -  soil  has  an  organic  surface 
layer  8  to  1 6  inches  thick 

c.  Sulfidic  material  -  the  soil  smells  of  hydrogen 
sulfide,  with  its  characteristic  rotten  egg  odor 

d.  Aquic  or  peraquic  moisture  regime  -  the  soil  is 
saturated  for  long  periods  resulting  in  a 
chemically  reducing  environment. 

184, 

1 85  (organic  soil, 
Houghton  muck, 
Michigan), 

1 86  (histic  epipedon, 
organic  over  sand), 

1 87  (area  with 
peraquic  moisture 
regime,  tidal  coastal 
marsh) 
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e.  Reducing  soil  conditions  -  the  soil  contains 
reduced  iron  (Fe++)  according  to  the  cr,o, dipyridyl 
colorimetric  test 

f.  Soil  colors  --  mineral  hydric  soils  are  either 
gleyed,  or  have  a  low-chroma  matrix  with  or 
without  bright  mottles  (more  details  follow) 

g.  Soil  appears  on  the  hydric  soils  list  -  verify  the 
series  by  comparing  the  observed  profile  against 
the  profile  description  given  in  the  soil  survey 

h.  Iron  and  manganese  concretions  -  the  soil 
contains  nodules  or  soft  masses  of  iron  and/or 
manganese  oxides  that  are  due  to  movement  of 
the  soluble  elements  under  reduced  conditions 
and  precipitation  in  the  larger  air-filled  pores. 
Concretions  should  be  >2  mm  in  diameter, 
located  near  the  soil  surface,  and  be  surrounded 
by  a  low-chroma  matrix. 

188, 

189  (gleyed  soil), 

1 90  (mottled  soil) 
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Use  of  soil  color  as  a  hydric  soil  indicator 

1 .  Terms  and  concepts 

a.  The  Delineation  Manual  and  most  soil 
survey  reports  use  an  old  terminology  that 
refers  to  the  predominant  color  in  a  soil 
sample  as  the  matrix,  and  spots  of 
contrasting  color  as  mottles. 

b.  A  new  terminology  (starting  in  1992), 
refers  to  all  wetness  color  patterns  as 
redoximorphic  features'. 

1 .  Reddish  orange  blotches  (called  redox 
concentrations)  form  in  soil  layers  that 
are  alternately  wet  and  dry,  such  as  in 
the  zone  of  fluctuation  of  the  water 
table. 

2.  Redox  concentrations  form  when 
reduced  Fe  and  Mn  dissolved  in  the 
soil  solution  oxidize  and  precipitate  out 
along  ped  faces  or  within  larger  pores 
where  oxygen  is  more  available. 

3.  As  Fe  and  Mn  become  concentrated, 
areas  where  Fe  and  Mn  have  moved 
out  (called  redox  depletions)  become 
more  gray. 

4.  Finally,  a  reduced  matrix  refers  to  soil 
matrix  that  changes  color  when 
exposed  to  air  (due  to  rapid  oxidation 
of  reduced  Fe). 

•  5.  In  most  hydric  soils,  redox  depletions 

comprise  the  matrix,  and  redox 
concentrations  (if  present)  comprise 
the  mottles. 


191,  192 
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2.  Typical  colors  of  mineral  hydric  soils 

a.  Matrix  chroma  of  2  or  less  in  mottled  soils 

b.  Matrix  chroma  of  1  or  less  in  unmottled 
soils 

1 .  Matrix  colors  of  hydric  soils  should  be 
both  low  chroma  and  high  value.  Low 
values  (2,  3,  and  sometimes  4)  are 
produced  by  organic  matter;  high 
values  (>  4)  indicate  reduction  and 
movement  of  iron. 

c.  The  Manual  says  to  measure  colors 
immediately  below  the  A  horizon  or  at  10 
inches,  whichever  is  shallower 

1 .  The  color  of  the  A  horizon  is 
determined  mainly  by  organic  matter 
that  may  mask  any  redoximorphic 
features  in  that  horizon.  Therefore,  it 
is  desirable  to  get  below  the  A  horizon 
to  read  soil  colors. 

2.  The  10-inch  limit  is  meant  as  guidance 
only.  In  soils  with  thick  A  horizons,  it 
may  be  necessary  to  go  deeper.  In 
general,  read  colors  in  the  horizon 
immediately  below  the  A  horizon  (see 
the  lecture  outline  on  Problem  Area 
Wetlands  for  other  exceptions). 
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1.  Background 

a.  Color  is  one  of  the  most  easily  determined 

characteristics  of  soil,  and  it  is  an  indirect  indicator  of 
other  important  soil  properties. 

1 .  Two  properties  affecting  soil  color  are  (1 )  organic 
matter  content  and  (2)  presence  and  chemical  form 
of  Fe  and  Mn 

2.  Both  of  these  properties  are  important  in 
identification  of  hydric  soils 

198 

b.  Common  names  for  colors  (e.g.,  light  red,  grayish 

199  (using  the 

brown)  mean  different  things  to  different  people.  To 

Munsell  soil  color 

bring  consistency  to  color  determinations,  soil  scientists 
have  borrowed  from  industry  in  using  the  Munsell  color 
system 

c.  Soil  colors  are  determined  by  matching  a  soil  sample  to 
color  chips  contained  in  the  Munsell  Soil  Color  Charts 
(Kollmorgen  Corporation,  Baltimore,  MD) 

book) 

II.  Aspects  of  soil  color 

a.  The  Munsell  color  system  describes  three  aspects  of 
color  --  hue,  value,  and  chroma 

200 

1 .  Hue  refers  to  the  spectral  color  or  chromatic 

201  (diagram  of 

composition  of  light  reflected  by  an  object 

visible  spectrum) 

a.  Munsell  soil  color  books  contain  only  those  hues 
that  are  important  in  describing  soils.  Those  are 
red  (R),  yellow-red  (YR),  and  yellow  (Y).  Each 
hue  is  divided  into  4  equal  steps  (e.g.,  2.5YR, 

5YR,  7.5YR,  and  10YR) 

1.  In  the  Munsell  soil  color  book,  each  page 
represents  a  different  hue,  and  pages  range 
from  10R  through  5Y 

202 

b.  Example  of  the  10YR  page  (all  chips  on  a  page 
are  of  the  same  hue) 

203  (1 OYR  page) 

c.  Some  additional  hues  are  important  in  very  wet 
soils,  including  blue-green  (BG)  and  green-yellow 
(GY).  These  are  given  on  the  gley  page  of  the 
Munsell  book. 

204  (gley  page) 
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2.  Value  refers  to  the  amount  of  light  reflected  from  the 
chip. 

a.  On  a  neutral  gray  scale,  a  value  of  10  indicates 
pure  white,  and  value  of  0  indicates  pure  black. 

205 

b.  Value  runs  north-south  on  the  Munsell  page.  All 
chips  in  a  row  have  equal  value. 

206  (7.5YR  page) 

3.  Chroma  refers  to  the  relative  purity  or  strength  of 
the  spectral  color. 

a.  Chroma  runs  from  0  (neutral  gray)  to  8  (highest 
strength  of  color  found  in  soils) 

207 

b.  Chroma  runs  east-west  across  the  Munsell  page. 
All  chips  in  a  column  have  equal  chroma. 

c.  Chroma  is  the  most  important  aspect  of  color  for 
hydric  soil  determinations.  Typical  hydric  soils 
have  a  matrix  chroma  of  1  or  less  (if  unmottled), 
or  a  matrix  chroma  of  2  or  less  (if  mottled), 
immediately  below  the  A  horizon. 

208  (2.5Y  page) 

d.  Zero-chroma  chips  have  no  color,  they  are  neutral 
gray.  Therefore,  they  are  the  same  no  matter 
which  hue  page  they  are  found  on.  Often  they 
are  simply  given  a  hue  designation  N  (neutral). 

209 

4.  Each  color  chip  is  designated  by  its  Munsell  notation 
(e.g.,  hue  value/chroma),  and  each  has  an  English 
name  (although  more  than  one  color  chip  may  be 
described  by  the  same  English  name) 

210 

III.  Reading  colors 

a.  Read  soil  colors  in  the  field  by  placing  the  sample  behind 
the  Munsell  page  where  it  is  visible  through  the  holes  in 
the  page. 

21 1  (using  Munsell 
book) 

b.  When  reading  soil  colors,  you  should  consider: 

1 .  Light 

2.  Moisture 

3.  Surface  texture 

212 
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c.  Light  should  be: 

1 .  White  enough  to  reflect  true  color 

2.  Intense  enough  for  you  to  discriminate  between 
chips 

3.  Oriented  at  right  angles  to  the  sample  and  the  color 
chips 

213 

d.  Moisture 

1 .  Hydric  soil  determinations  are  made  on  moist 
samples. 

a.  Soils  change  color  as  they  dry,  and  soils  that  are 
too  wet  may  give  erroneous  readings  due  to 
reflection  of  light  from  water  films. 

214 

e.  Optimal  conditions  for  reading  soil  colors 

1.  Natural  light  (don't  wear  sunglasses) 

2.  Clear,  sunny  day 

3.  Midday 

4.  Light  at  right  angles 

5.  Soil  moist 

215 

IV.  Color  patterns  in  soils 

a.  A  complete  description  of  soil  color  patterns  should 
include: 

1.  Matrix  (predominant)  color 

2.  Mottle  colors 

3.  Contrast,  abundance,  and  size  of  mottles 

216 
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b.  Contrast  refers  to  the  degree  of  visual  distinction 
between  the  mottles  and  their  background.  Three 
categories: 

1 .  Faint  --  Mottles  are  evident  only  on  close 
examination.  Typically,  faint  mottles  have  the  same 
hue  as  the  matrix,  and  differ  by  no  more  than  1  unit 
of  chroma  or  2  units  of  value. 

2.  Distinct  --  Mottles  are  readily  seen  but  contrast  only 
moderately  with  the  matrix. 

a.  If  same  hue,  color  differs  by: 

1 .  2-4  units  of  chroma,  or 

2.  3-4  units  of  value. 

b.  If  hue  differs  by  2.5  units  (one  page),  color 

differs  by: 

1 .  1  unit  of  chroma,  or 

2.  1-2  units  of  value. 

3.  Prominent  —  Mottles  contrast  strongly  with  the 
matrix.  Prominent  mottles  typically  differ  from  the 
matrix  by  at  least  two  pages  (5  units)  of  hue  (if 
chroma  and  value  are  the  same);  at  least  4  units  of 
value  or  chroma  (if  the  hue  is  the  same);  or  at  least 
1  unit  of  chroma  or  2  units  of  value  if  hue  differs  by 
1  page. 

4.  For  hydric  soil  determinations,  mottles  should  be 
either  distinct  or  prominent.  Observations  suggest 
that  faint  mottles  can  develop  in  a  single  season; 
soils  with  faint  mottles  should  be  considered 
unmottled. 


c.  Abundance  of  mottles  (three  categories): 

1 .  Few  --  mottles  occupy  less  than  2%  of  the  exposed 
surface 

2.  Common  —  mottles  occupy  2  to  20%  of  the  exposed 
surface 

3.  Many  -  mottles  occupy  more  than  20%  of  the 
exposed  surface 
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d.  Size  of  mottles  (three  categories): 

1 .  Fine  -  Mottles  less  than  5mm  in  longest  dimension 

2.  Medium  -  Mottles  range  from  5  to  1 5mm  in  longest 
dimension 

3.  Coarse  -  Mottles  greater  than  1 5mm  in  longest 
dimension 

220 
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1.  Background 

a.  A  modern  soil  survey  report  covering  the  site  in  question 
is  the  most  useful  single  reference  available  to  assist  in 
making  a  wetland  determination,  if  you  understand  how 
to  interpret  and  use  it. 

221, 

222  (cover  of  soil 
survey  report) 

II.  Soil  maps  and  map  units 

a.  The  heart  of  a  soil  survey  is  a  series  of  maps  of  soils 
within  the  survey  area  (usually  a  county). 

1 .  The  General  Soil  Map  shows  the  major  soil  groups  or 
associations  in  the  county.  Each  association  has  a 
distinctive  pattern  of  soils,  relief,  and  drainage, 
a.  The  general  soil  map  is  useful  for  orientation  and 
for  general  planning  purposes,  but  its  coarse 
scale  limits  its  usefulness  for  wetland 
determinations. 

223  (general  soil 
map) 

2.  To  locate  a  particular  site  on  the  detailed  soil  maps, 
consult  the  Index  to  Map  Sheets. 

224  (index  to  map 
sheets) 

3.  The  index  leads  to  the  appropriate  Map  Sheet,  which 
has  soil  delineations  marked  on  an  aerial  photograph. 
The  map  sheets  include  major  cultural  features,  such 
as  towns  and  major  roads,  for  orientation.  Soil 
delineations  are  given  numerical  or  alphabetical 
codes. 

225  (soil  map  sheet) 

4.  The  codes  are  explained  in  the  Soil  Legend,  which 
gives  the  names  of  the  Map  Units  delineated  on  the 
map  sheets. 

226  (soil  legend) 

5.  Map  units  are  named  for  the  predominant  soil  or  j 

soils  found  within  them.  For  example: 
a.  Ac  --  Alliance  loam,  0  to  1  percent  slopes 

1 .  "Ac"  is  the  map  unit  symbol 

2.  "Alliance"  is  the  name  of  the  predominant  soil 
series  in  the  map  unit 

3.  "Loam"  is  the  texture  of  the  surface  layer 
(which  can  vary  within  a  series) 

4.  "0  to  1  percent  slopes"  is  the  soil  phase,  a 
subset  of  the  series  that  affects  soil 
management. 

227 
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2.  Complexes  and  Associations  --  soil  map  units  that 
consist  of  two  or  more  different  soils  that  occur  in  a 
regular  pattern  on  the  landscape  (e.g.,  one  soil  on 
ridges,  another  in  swales).  The  terms  "complex" 
and  "association"  are  arbitrarily  distinguished  by 
mapping  scale. 

a.  Examples: 

1.  Tryon-Valentine  complex,  0  to  6  percent 
slopes  (Tryon  hydric,  Valentine  nonhydric) 

2.  Canyon-Bridget-Rock  Outcrop,  steep  (first 
two  are  series  names;  Rock  Outcrop  is  a 
miscellaneous  land  type) 

b.  Complexes  and  associations  are  identified  by 
hyphenated  names. 

c.  In  each  map  unit  of  a  complex  or  association, 
each  major  soil  component  is  normally  present, 
although  their  proportions  may  vary  from  unit  to 
unit. 

d.  Again,  map  units  may  have  up  to  25%  dissimilar 
inclusions. 

231 

3.  Undifferentiated  groups  -  soil  map  units  that  consist 
of  two  or  more  different  soils  that  are  not 
consistently  associated  and  occur  irregularly  on  the 
landscape 

a.  Examples: 

1 .  Hord  and  Hall  silt  loams,  terrace,  0  to  1 
percent  slopes 

b.  Undifferentiated  groups  are  identified  by  the 
"and"  between  soil  names. 

c.  A  delineation  of  Hord  and  Hall  silt  loam  may 
contain  only  Hord,  only  Hall,  or  both. 

d.  Again,  map  units  may  have  up  to  25%  dissimilar 
inclusions. 

232 
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4.  Inclusions  within  map  units  --  soils  contained  within 
a  map  unit  that  are  not  part  of  the  name  of  that  unit. 

a.  Areas  of  included  soils  may  be  too  small  to 
delineate  separately  at  the  mapping  scale,  or  they 
may  be  too  difficult  to  locate  and  delineate  by 
practical  field  methods. 

1 .  Up  to  49%  of  the  map  unit  can  be  included 
soils. 

b.  The  map  unit  description  in  the  soil  survey  should 
list  all  known  included  soils. 

233 

c.  Local  lists  of  hydric  soil  map  units 

1 .  Local  lists  of  hydric  soils  are  generally  compiled  at 
the  county  level  and  are  designed  to  accompany  the 
soil  survey  report. 

a.  Local  hydric  soil  lists  are  available  from  the 
county  or  area  SCS  office. 

2.  Generally,  the  local  list  consists  of: 

a.  Map  unit  symbol 

b.  Map  unit  name 

c.  Hydric  soil  component  (this  may  be  one  or  more 
of  the  named  soils,  or  specified  inclusions) 

d.  Landscape  position 

234 

3.  Examples: 

a.  The  named  soil  is  hydric  (remember  that  there 
may  still  be  nonhydric  inclusions) 

b.  Included  soils  are  hydric 

c.  Example  of  depressional  landscape  position 

d.  Example  of  bottomland  landscape  position 

235,  236,  237,  238 
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c.  Orders  of  soil  surveys 

1 .  Soil  surveys  are  done  at  different  levels  of  detail  or 
resolution  dependjng  upon  the  needs  of  anticipated 
users. 

a.  First  order  surveys  are  made  for  very  intensive 
land  uses.  Map  units  are  mostly  consociations 
and  phases  of  soil  series.  Delineations  have  a 
minimum  size  of  2.5  acres  or  less  depending 
upon  scale.  Base  map  scale  is  generally 

1 :1 5,840  or  larger. 

b.  Second  order  surveys  are  for  intensive  land  uses 
requiring  detailed  information  about  land 
suitability  for  different  uses  and  management 
requirements.  Map  units  are  mostly 
consociations  and  complexes,  including  phases. 
Minimum  delineation  size  ranges  from  1.5  to  10 
acres  depending  on  scale  and  landscape 
complexity.  Base  map  scale  generally  ranges 
from  1:12,000  to  1:31,680. 

1 .  Most  county  soil  surveys  are  second  order 
surveys. 

c.  Third,  fourth,  and  fifth  order  surveys  are 
progressively  less  detailed.  Map  units  are  mostly 
associations.  Minimum  delineation  size  ranges 
from  4  to  10,000  acres.  Map  scales  range  from 
1:20,000  to  1:1,000,000. 

239 
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III.  Review  of  soil  survey  information 

a.  Modern  soil  surveys  contain  a  wealth  of  information 
useful  to  wetland  determinations. 

1 .  Introductory  section  on  climate,  history,  and 
physiography 

2.  Map  unit  descriptions  (describing  included  soils) 

3.  Series  descriptions  (containing  profile  descriptions 
and  ranges  of  characteristics) 

4.  Tables,  including: 

a.  Monthly  precipitation  records 

b.  Growing  season  information 

c.  Physical  and  chemical  properties  (including 
permeabilities  by  horizon) 

d.  Soil  and  water  features  (flooding  and  water  table 
data  by  series) 

e.  Classification  of  the  soils 

5.  Soil  map  sheets  and  legends 

Examine  copies  of  a 
soil  survey 
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d.  A  hierarchical  classification  starts  with  a  few  broad 
classes  of  soils  having  a  great  deal  of  variability  within 
classes,  and  repeatedly  sorts  them  into  smaller  and 
smaller  categories  in  which  soil  types  are  more  and 
more  similar 

1 .  Soil  classification  has  six  levels  --  order,  suborder, 
great  group,  subgroup,  family,  and  series  (also 
sometimes  phases) 

2.  Similar  to  animal  classification  (phylum,  class,  order, 
family,  genus,  species,  and  sometimes  subspecies) 

245 

e.  Broadest  category  is  the  order,  and  there  are  only  1 1  of 
them. 

1 .  Distinguished  by  presence  or  absence  of  major 
diagnostic  horizons,  which  indicate  the  major  soil¬ 
forming  processes  that  have  occurred 

246 

2.  The  1 1  orders  are:  Alfisols,  Andisols,  Aridisols, 
Entisols,  Histosols,  Inceptisols,  Mollisols,  Oxisols, 
Spodosols,  Ultisols,  and  Vertisols  (briefly  describe 
with  the  help  of  handouts) 
a.  Show  examples  of  Histosol,  Mollisol,  Entisol, 
Vertisol,  Ultisol,  Spodosol 

247, 

248  (Histosol), 

249  (Mollisol), 

250  (Entisol), 

251  (Vertisol), 

252  (Ultisol), 

253  (Spodosol) 

3.  Taxonomic  names  are  comprised  of  "formative 
elements,"  which  are  assembled  from  right  to  left. 

The  last  element  in  a  taxonomic  name  represents  the 
soil  order. 

254 

f.  Orders  are  divided  into  suborders  (53  of  them) 

1 .  Distinguished  by  wetness  characteristics,  parent 
materials,  and  effects  of  vegetation 

2.  This  is  the  first  point  in  the  system  where  wetness 
may  be  reflected  in  the  name 

3.  Refer  to  handouts  giving  the  complete  list  of 
suborder  formative  elements  (Table  9  in  Soil 
Taxonomy ) 

255 

US  Army  Engineer  Waterways  Experiment  Station 


Page  48 


Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course  in 

Wetland  Identification  and  Delineation 

(Version  1 2/92) 

Lecture  Outline:  Soil  Taxonomy 

Slides 

4.  Example  of  four  Entisol  suborders  (Arents  not 
shown) 

a.  Aquents  --  indicating  aquic  conditions 

b.  Fluvents  --  floodplain  soils 

c.  Psamments  --  sandy  Entisols 

d.  Orthents  --  catch-all  category  for  typical  Entisols 

256 

g.  Suborders  are  divided  into  great  groups  (21 1  of  them) 

1 .  Distinguished  by  kind,  arrangement,  and  degree  of 
expression  of  horizons;  soil  moisture  and 
temperature  regimes;  and  base  status 

257 

2.  Examples  of  great  groups  within  the  Aquents, 
Fluvents,  and  Psamments 
a.  Refer  to  handout  of  great  group  formative 
elements  (Table  10  in  Soil  Taxonomy) 

258,  259,  260 

h.  Great  groups  are  divided  into  subgroups  (>  1 ,000  of 
them) 

1 .  Three  kinds  of  subgroups: 

a.  "Typic"  --  the  central  concept  or  typical 
representative  of  the  great  group 

b.  Intergrades  --  soils  that  are  transitional  toward 
some  other  recognized  soil  taxon 

c.  Extragrades  --  soils  that  deviate  from  the  central 
concept  of  the  great  group,  but  not  in  a  way  that 
is  transitional  to  any  other  recognized  soil 
classification 

261 

2.  Examples  of  subgroups,  showing  how  soil  taxonomic 
names  are  assembled  from  right  to  left 

a.  Typic  Fluvaquent 

b.  Mollic  Fluvaquent  (an  intergrade,  toward  Mollisol) 

c.  Aerie  Fluvaquent  (an  extragrade) 

262,  263,  264 

i.  Great  groups  are  divided  into  families  (>  5,000 
recognized) 

1 .  Distinguished  by  physical  and  chemical  properties 
that  affect  management  (e.g.,  particle-size 
distribution,  mineral  [clay]  content,  reaction  [pH], 
and  temperature  regime) 

265 
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2.  Many  family-level  descriptors  may  be  added  to  a  soil 

266  (map  of  soil 

name.  One  item  of  interest  to  us  is  the  soil 

temperature  regime 

temperature  regime,  which  indicates  average  soil 
temperature  and  approximate  growing  season  length 

a.  Figure  shows  the  broad  soil  temperature  regime 
zones  in  the  contiguous  US 

b.  In  general,  these  zones  coincide  with  the 
distribution  of  major  agricultural  crops  (i.e.,  the 
wheat  belt,  the  corn  belt,  the  cotton  belt,  and  the 
citrus  belt  (from  north  to  south]) 

regions) 

j.  Families  are  divided  into  series  (>  1 5,000  currently 

recognized) 

1.  Series  are  further  distinguished  by  kind  and 
arrangement  of  horizons,  color,  texture,  and 
structure 

2.  Generally  it  is  series  names  that  appear  on  soil 
survey  maps,  and  series  are  listed  on  hydric  soils 
lists 

3.  Series  names  themselves  are  uninformative;  usually 
they  are  taken  from  the  post  office  nearest  to  the 
place  where  the  series  was  first  described 

267 

k.  Review 

268, 

1 .  Example  showing  how  the  name  Aquic  Fragiochrept 

269,  270  (Typic 

was  assembled 

Medisaprist,  Torry 

2.  Additional  examples  -  What  does  the  name  mean? 

series,  FL) 

What  should  the  soil  look  like?  Then  show  an 

271,  272  (Aquic 

example. 

Quartzipsamment, 

a.  Typic  Medisaprist 

Corolla  series,  FL), 

b.  Aquic  Quartzipsamment 

273,  274  (Typic 

c.  Typic  Argiaquoll 

Argiaquoll,  Chobee 

d.  Aerie  Haplaquod 

series,  FL), 

275,  276  (Aerie 
Haplaquod,  Smyrna 
series,  FL) 
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1.  Background 

a.  With  rare  exceptions,  wetland  jurisdictional  boundary 
determinations  must  be  based  on  on-site  examination  of 
vegetation,  soils,  and  hydrology. 

b.  However,  for  some  applications  (e.g.,  resource 
inventories,  advanced  identification  of  wetlands, 
planning  studies)  offsite  methods  may  be  adequate. 

277,  278 

c.  Use  the  offsite  method  when: 

1 .  Information  is  available  in  the  office  concerning 
hydrology,  soils,  and  vegetation  on  a  site. 

2.  Field  inspection  is  not  possible  due  to  time 
constraints  or  other  reasons  (e.g.,  National  Wetland 
Inventory  and  Food  Security  Act  inventories,  which 
must  be  done  rapidly  over  vast  areas). 

279 

d.  The  accuracy  of  offsite  wetland  determinations  depends 
on: 

a.  Quality  of  the  available  data 

b.  One's  ability  and  experience  to  interpret  these  data 

280 

e.  If  a  more  accurate  delineation  is  required,  then  onsite 
procedures  must  be  employed. 

281 

II.  Sources  of  information  for  an  offsite  determination 
a.  USGS  topographic  maps  --  give  site  location  and 
landmarks,  topographic  information  and  drainage 
(although  the  contour  interval  is  generally  too  large  for 
delineation  purposes) 

282, 

283  (USGS  topo 
map) 

b.  SCS  soil  survey  reports  -  provide  soil  maps,  map  unit 
and  series  descriptions,  hydrologic  information,  and 
growing  season  data 

284  (soil  surveys) 

c.  National  Wetland  Inventory  maps  --  wetland  maps  based 
on  interpretation  of  aerial  photography  with  limited 
ground  truthing.  Wetland  types  are  based  on  the 
Cowardin  et  al.  (1979)  classification  system.  NWI  itself 
is  an  offsite  method. 

285  (NWI  map) 

i 


US  Army  Engineer  Waterways  Experiment  Station 


Page  51 


Regulatory  IV 

US  Army  Corps  of  Engineers  Training  Course 
Wetland  Identification  and  Delineation 

(Version  1 2/92) 

in 

Lecture  Outline:  Offsite  Method 

Slides 

d.  Aerial  photography  --  available  from  both  local  and 
national  sources  (e.g.,  ASCS  Aerial  Photo  Field  Office, 
Salt  Lake  City,  UT;  USGS  Eros  Data  Center,  Sioux  Falls, 
SD). 

286  (CIR  aerial 
photo) 

e.  Environmental  impact  statements  and  other  planning 
documents  -  check  Corps  of  Engineers  planning  offices 
and  other  agencies 

287  (environmental 
impact  statement) 

f.  Land  use  and  land  cover  maps  available  from  USGS  and 
local  sources 

288  (land  use  map) 

g.  Permit  applicant's  engineering  drawings  and  site  maps 
may  provide  enough  information  for  a  preliminary 
wetland  determination. 

289,  290 

(engineeering 

drawings) 

III.  Example  of  Food  Security  Act  offsite  techniques 

a.  In  implementing  the  Swampbuster  provisions  of  the 

|  Food  Security  Act  of  1985,  SCS  is  inventorying 

wetlands  in  agricultural  areas  throughout  the  US.  They 
have  put  considerable  effort  into  development  of  offsite 
methods.  Their  procedures  are  also  relevant  to  Clean 
Water  Act  wetland  determinations. 

b.  The  procedure: 

1 .  Step  1  --  Locate  and  delineate  the  area  of  interest  on 
a  USGS  topographic  map  or  other  suitable  base  map. 

2.  Step  2  --  Review  appropriate  National  Wetlands 
Inventory  maps,  or  state  or  local  wetland  maps. 

3.  Step  3  --  Review  SCS  soil  survey  maps  and  county 
hydric  soils  list  for  the  presence  of  hydric  soil  map 
units  or  map  units  with  hydric  soil  inclusions. 

291 
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b.  Hydric  soil  or  a  soil  with  hydric  soil  inclusions  is 
shown  on  the  soil  survey  and: 

1 .  Site-specific  information  confirms  hydrophytic 
vegetation,  hydric  soils,  and/or  wetland 
hydrology,  or 

2.  Signs  of  wetland  are  detected  by  reviewing 
aerial  photos,  or 

c.  Any  combination  of  the  above  or  parts  thereof 
(e.g.,  vegetated  wetland  on  NWI  maps  and  signs 
of  wetland  on  aerial  photos). 

295 

. 

c.  Analysis  of  remote  imagery  is  a  major  part  of  FSA 
wetland  inventories.  To  insure  consistency  in 
interpretation,  each  SCS  region  developed  wetland 
mapping  conventions.  We  will  look  at  two  examples: 

(a)  for  the  prairie  pothole  region  and  (b)  for  the  lower 
Mississippi  valley  bottomland  hardwood  region. 

296  (SCS  South 
Wetland  Mapping 
Conventions) 

d.  Mapping  conventions  in  the  prairie  pothole  region 

1 .  Mapping  conventions  are  tailored  for  the  tools  and 
information  available  locally.  Here  an  investigator 
examines  ASCS  compliance  slides  for  all  available 
years. 

297  (examining 

ASCS  yearly 
compliance  slides) 

2.  Prairie  potholes  vary  considerably  in  size,  shape,  and 
hydroperiod. 

298  (prairie  potholes) 

3.  Some  potholes  pond  water  only  temporarily  or 

seasonally.  Most  potholes  are  farmed  at  least  during 
dry  years. 

299  (farmed  pothole) 

4.  Some  potholes  are  clearly  wetlands,  while  others 
barely  meet  wetland  criteria,  if  at  all.  Variability  in 
wetness  poses  problems  for  the  photo  interpreter, 
thus  the  need  for  mapping  conventions. 

300  (aerial  of 
potholes) 

5.  Soil  surveys  generally  are  not  of  much  help  in  this 
region  because  potholes  occur  as  inclusions  within 
map  units.  None  of  these  map  units  is  hydric  in  its 
entirety  but  all  have  hydric  inclusions. 

301  (soil  map) 

■ 
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6.  ASCS  slides  are  an  invaluable  tool  in  this  region. 
Mapping  conventions  require  that  an  area  be  called 
wetland  if  it  exhibits  a  wetland  signature  more  often 
than  not  (e.g.,  in  3  out  of  5  yearly  ASCS  slides), 
a.  These  5  slides  are  of  the  same  area  in  5  different 
years.  As  an  example,  select  a  pothole  on  the 
first  slide  and  see  how  many  years  a  wetland 
signature  is  visible  by  examining  the  same  spot 
on  subsequent  slides. 

ASCS  slides  of  the 
same  area  in  5 
different  years: 

302,  303,  304,  305, 
306 

7.  SCS  mapping  conventions  also  require  that  an  area 
be  called  wetland  if  it  is  delineated  on  NWI  map  and 
is  supported  by  any  other  piece  of  office  information 
(e.g.,  ASCS  slides,  soil  surveys,  etc.). 

307  (pothole  on  NWI 
map) 

8.  Example  of  previous  NWI  delineation  confirmed  on 
1:660  black-and-white  photo.  Notice,  however,  the 
ditch  that  extends  to  the  wetland.  This  wetland 
could  be  partially  or  totally  drained. 

308  (1:660  photo  of 
previous  pothole) 

9.  The  final  step  in  offsite  determinations  is  a  map  on 
which  wetlands  are  delineated. 

309  (map  with 
wetlands  delineated) 

e.  Bottomland  hardwood  region 

1 .  Next  we  look  at  mapping  conventions  used  in  the 
bottomland  hardwood  region  in  Mississippi 

310  (bottomland 
forest) 

2.  This  slide  demonstrates  three  wetland  categories  as 

they  might  appear  on  the  ground: 

a.  Areas  still  in  woody  vegetation  on  hydric  soils 
are  assumed  to  be  wetlands  (right  side  of  photo) 

b.  Farmed  areas  converted  to  agriculture  before 
December  1985  and  inundated  for  at  least  15 
consecutive  days  during  the  growing  season  are 
designated  "farmed  wetlands"  (in  distance) 

c.  Farmed  areas  converted  before  December  1985 
and  inundated  for  less  than  1  5  consecutive  days 
are  "prior  converted  croplands"  (in  foreground) 

31 1  (farmed  field 
adjacent  to  forest) 

3.  Useful  office  information  includes  the  USGS 

topographic  map  (this  is  the  Six  Mile  Lake  area  in  the 
delta  of  Mississippi) 

312  (USGS  topo 
map) 
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4.  Soil  surveys  are  much  more  extensively  used  in  this 
region,  because  it  is  more  typical  for  whole  map 
units  to  be  hydric.  SCS  mapping  conventions  in  this 
region  state  that  any  area  in  woody  vegetation  on 
mapped  hydric  soil  is  assumed  to  be  wetland. 

313  (soil  survey 
map) 

5.  Another  convention  states  that  if  NWI  delineates  an 
area  as  wetland  and  that  is  supported  by  any  other 
piece  of  collateral  data  (e.g.,  ASCS  slides,  soil 
survey,  aerial  photos,  etc.),  delineate  it  as  wetland. 
However,  NWI  generally  doesn't  delineate  farmed 
wetlands  for  much  of  the  US  outside  the  pothole  and 
playa  regions. 

314  (NWI  map) 

6.  Again,  if  wetland  signatures  occur  more  often  than 
not  on  yearly  ASCS  slides,  delineate  the  area  as 
wetland.  Use  these  4  slides  to  identify  wetlands  in 
this  area. 

ASCS  slides  of  the 
same  area  in  4 
different  years: 

315,  316,  317,  318 

7.  The  National  Aerial  Photography  (NAP)  and  National 
High  Altitude  Photography  (NHAP)  programs  provide 
other  useful  tools.  Resolution  is  better  than  ASCS 
slides,  but  timing  and  frequency  of  flights  are  a 
problem. 

31  9  (NAP  photo) 

8.  Some  of  the  best  information  on  flooding  over 
extensive  areas  comes  from  satellite  data  which, 
through  multiple  passes,  can  provide  information  on 
frequency  and  duration  of  flooding  episodes. 

320  (satellite  photo) 

9.  SCS  has  worked  with  NASA  to  identify  and  define 
satellite  signatures  that  indicate  seasonal  flooding, 
and  can  be  used  to  delineate  wetlands.  Yellow  is 
farmed  wetlands  flooded  1  5  days  or  more.  Green  is 
wetlands  still  in  woods. 

321  (satellite 
mapping  of 
wetlands) 

10.  Again,  the  final  step  is  the  delineation.  Here  is  the 
FSA  inventory  base  map  with  wetland  types 
indicated. 

322  (final  FSA 
inventory) 
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Background 

a.  In  most  cases,  wetland  boundary  determinations  are 
made  in  the  field  using  an  appropriate  on-site  method. 

b.  The  Methods  section  of  the  Manual  offers  general 
guidance  on  sampling  designs  for  identifying  wetlands 
and  determining  their  boundaries  in  the  field. 
Investigators  must  use  their  experience  and  good 
judgment  in  adapting  the  sampling  protocol  to  the  site. 
Deviations  from  the  suggested  procedure  should  be 
documented. 


c.  The  Manual  describes  three  approaches  for  on-site 
wetland  determinations: 

1 .  Routine  Method  for  small  areas  (.<5  acres) 

2.  Routine  Method  for  large  areas  (>5  acres) 
a.  The  routine  methods  are  relatively  rapid 

procedures  based  on  largely  qualitative 
information.  One  of  these  methods  should  be 
sufficient  in  the  vast  majority  of  projects. 

3.  Comprehensive  Method 

a.  The  comprehensive  method  is  a  much  more 
laborious  procedure  based  on  more  quantitative 
vegetation  analysis  and  larger  sample  sizes. 
Intended  for  use  only  when  highly  detailed 
information  is  needed,  such  as  in  cases  involving 
lawsuits. 


Routine  Method  for  Small  Areas 
a.  Use  this  method  when: 

1 .  Project  area  is  small  (<_ 5  acres) 

2.  Plant  communities  are  homogeneous 

3.  Plant  community  boundaries  are  abrupt 

4.  Project  is  not  controversial 

a.  Although  the  Manual  suggests  the  5-acre 

threshold,  this  approach  also  works  well  in  larger 
areas  if  plant  communities  are  discrete. 


325,  326,  327 
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4.  Step  4  --  Identify  and  map  the  plant  communities  (if 
community  boundaries  are  not  obvious,  use  a 
different  method). 

5.  Step  5  --  Determine  whether  normal  conditions  are 
present  (is  it  a  potential  Problem  Area  wetland?) 

a.  Become  familiar  with  the  Problem  Area  section  of 
the  Manual. 

6.  Step  6  --  Select  a  representative  observation  point  in 
each  plant  community. 

a.  Again,  if  plant  communities  are  so  variable  that  it 
is  not  possible  to  select  a  representative  point, 
use  a  different  method. 

330 

b.  Example:  a  small  site  is  bounded  by  a  road,  a 
stream,  and  marked  property  lines.  The 
investigator  maps  the  plant  communities  and 
gives  each  a  name  (A,  B,  C,  D). 

331  (map  of  project 
site,  with  cover 
types  indicated) 

c.  Example:  at  least  one  representative  point  is 
selected  in  each  plant  community.  More  points 
can  be  sampled  if  desired. 

332  (map  indicating 
representative 
sampling  points) 

7.  Step  7  --  Visually  select  dominant  species  from  each 
stratum  in  the  community.  Two  options: 

a.  Select  the  three  most  dominant  plant  species 
from  each  stratum  (5  if  only  1  or  2  strata). 

b.  Use  the  50/20  rule  to  select  dominants  from 
each  stratum  (see  Hydrophytic  Vegetation  lecture 
notes). 

8.  Step  8  --  Record  the  wetland  indicator  status  of  each 

333 

dominant  species  using  the  appropriate  regional 
wetland  plant  list. 

9.  Step  9  --  Determine  whether  the  vegetation  is 
hydrophytic. 

a.  The  basic  rule  states  that  more  than  50%  of 
dominant  species  from  all  strata  must  be  OBL, 
FACW,  or  FAC  (not  counting  FAC-). 
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b.  Dominant  species  are  selected  independently 

from  each  of  4  strata: 

1 .  Tree  --  woody  plants  _>_3  inches  DBH, 
regardless  of  height 

2.  Sapling/shrub  --  woody  plants  >.3.2  ft  tall  but 
<  3  inches  DBH 

3.  Herb  --  all  nonwoody  plants,  and  woody 
plants  <3.2  ft  tall 

4.  Woody  vine  --  woody  climbing  plants  >  3.2  ft 
tall 

334  (definitions  of 
strata) 

c.  Examples: 

1 .  Plant  community  having  only  one  stratum 
(herb) 

2.  Plant  community  having  two  strata  (herb  and 
sapling/shrub) 

3.  Plant  community  having  all  4  strata 

4.  Record  information  on  approved  data  form. 

335  (Washington 
tidal  marsh), 

336  (Alaska  black 
spruce  bog), 

337  (Mississippi 
bottomland  forest), 
338,  339  (data  form) 

10.  Step  10  --  Record  indicators  of  wetland  hydrology, 
a.  At  least  one  primary  indicator  or  two  secondary 

indicators  are  needed. 

1 1 .  Step  1 1  --  Determine  whether  wetland  hydrology  is 
present. 

340, 

341  (data  form) 

1 
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a.  Example:  On  the  base  map,  mark  each  sampling 
point  as  wetland  (W)  or  nonwetland  (N). 

Because  these  points  were  representative  of  the 
plant  communities  in  which  they  were  located, 
the  entire  community  is  assumed  to  be  wetland 
or  nonwetland. 

346 

b.  Example:  Combine  wetland  communities  and 
nonwetland  communities  into  separate  units. 

The  wetland  boundary  is  assumed  to  coincide 
with  the  boundary  between  wetland  and 
nonwetland  communities.  Verify  by  walking  the 
boundary  and  adjusting  as  needed. 

347 
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1.  Background 

a.  This  method  is  particularly  useful,  even  in  small  areas,  if 
plant  communities  are  not  homogeneous,  or  if 
community  boundaries  are  indistinct  (e.g.,  areas  where 
plant  communities  change  more  gradually  in  response  to 
environmental  gradients). 

348 

II.  Procedure: 

a.  Steps  1  through  3  are  the  same  as  for  smaller  areas 
(locate  the  site,  map  the  plant  communties,  select  a 
sampling  method). 

b.  Step  18  --  Establish  a  baseline. 

1 .  The  baseline  should  be  a  linear  feature,  readily 
apparent  on  a  map  or  aerial  photograph  of  the  site, 
running  perpendicular  to  the  expected  moisture 
gradient  (e.g.,  a  road,  powerline,  or  marked  property 
line). 

c.  Step  19  -  Determine  the  number  and  position  of 
transects. 

1 .  Divide  the  baseline  length  by  the  desired  number  of 
transects  to  determine  the  length  of  basel.ine 
segments.  Establish  a  transect  at  the  midpoint  of 
each  baseline  segment  and  run  them  down  (or  up) 
the  hydrologic  gradient,  perpendicular  to  the 
baseline. 

2.  Each  plant  community  in  the  area  must  be  traversed 
by  at  least  one  transect.  If  needed,  adjust  transect 
locations  to  sample  all  communities. 

349 

3.  Suggested  minimum  number  of  transects. 

1 .  Based  on  baseline  length: 

a.  <1.0  mile  --  minimum  of  3  transects 

b.  1 .0-2.0  miles  --  3-5  transects 

c.  2. 0-4.0  miles  --  5-8  transects 

d.  >4.0  miles  --  8  or  more  transects 

350  (table  of 
suggested  minimum 
number  of  transects) 

4.  Example:  Same  site  used  for  the  routine  method  for 
small  areas,  now  demonstrating  the  transect 
approach.  Four  transects  were  selected.  The 
position  of  the  last  transect  had  to  be  adjusted  to 
pass  through  plant  community  A. 

351  (site  map, 
showing  transects) 
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e.  Step  21  --  Sample  the  remaining  transects. 

f.  Step  22  -  Synthesize  data  and  determine  the  wetland 
boundary  between  transects. 

1 .  If  transects  are  close  enough  together,  the  wetland 
boundary  may  be  approximated  with  a  point-to-point 
survey. 

|  2.  More  accurate  results  are  obtained  by  drawing  the 

boundary  along  the  topographic  contour,  then 
walking  the  line  to  make  minor  adjustments  as 
needed. 

3.  In  field  notes,  record  the  distance  along  each 

transect  from  the  baseline  to  the  wetland  boundary. 

355 

3.  Example:  The  final  result  is  a  map  of  wetland 

boundaries,  that  may  or  may  not  coincide  with  plant 
community  boundaries.  A  point-to-point  survey  of 
the  wetland  boundary  may  be  desired. 

356  (site  map  with 
wetland  boundary), 

357  (surveyor) 
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Background 

a.  The  Comprehensive  Method  differs  from  the  Routine 
Method  mainly  in  the  detail  with  which  vegetation  is 
sampled,  and  in  the  larger  number  of  sampling  points.  It 
involves  more  quantitative  analysis  of  the  vegetation  to 
justify  the  choice  of  dominant  species  from  each 
stratum  of  the  plant  community. 

b.  It  is  a  much  more  laborious  and  time-consuming 

procedure  that  is  intended  for  detailed  documentation  of 
controversial  decisions  (e.g.,  court  challenges). _ 


c.  Equipment  and  materials 

1 .  The  list  is  similar  to  that  for  routine  determinations, 
with  the  addition  of  a  vegetation  sampling  frame, 
diameter  tape  or  basal-area  prism,  and  a  calculator. 

2.  Additional  data  forms  are  also  needed  to  compile  and 

analyze  the  vegetation  data.  _ 


Procedures: 

a.  Step  1  --  Identify  the  project  area. 

b.  Step  2  -  Determine  whether  procedures  for  Atypical 
Situations  must  be  used  (are  any  areas  significantly 
disturbed?). 

c.  Step  3  --  Identify  and  map  the  plant  communities. _ 


d.  Step  4  --  Determine  the  type  and  number  of  strata  in 
each  plant  community. 

e.  Step  5  --  Determine  whether  normal  environmental 
conditions  are  present  (again,  is  it  a  potential  Problem 
Area?). 

f.  Step  6  --  Establish  a  baseline. 

g.  Step  7  --  Determine  number  and  position  of  transects. 

1 .  The  Manual  suggests  that  transect  starting  points 

should  be  located  at  random  within  each  baseline 
segment.  This  is  unnecessary  and,  in  fact,  can 
result  in  large  unsampled  gaps  between  transects. 
Start  transects  at  midpoints  of  baseline  segments. 

h.  Step  8  --  Determine  the  number  of  observation  points 
along  each  transect. 

1 .  Observation  points  are  established  at  fixed  intervals 
along  each  transect,  without  regard  to  plant 
community  boundaries.  _ 


Slides 
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2.  Suggested  minimum  number  of  transects,  depends 
on  baseline  length: 

a.  <1 ,000  ft  --  minimum  of  3  transects 

b.  1 ,000-5,000  ft  —  5  transects 

c.  5,000-10,000  ft  --  7  transects 

d.  >  10,000  ft  --  8  or  more  transects 

1 .  Note  that  suggested  transect  spacing  is  much 
closer  than  that  recommended  for  the  routine 
method. 

362  (suggested 
minimum  number  of 
transects) 

3.  Example:  Four  plant  communities  (A,  B,  C,  D)  are 
mapped  in  a  small  watershed  where  wetlands  are  to 
be  delineated.  Seven  transects  are  established 
perpendicular  to  a  road  which  serves  as  a  baseline. 

363  (site  map 
showing  transects) 

4.  Suggested  spacing  of  sampling  points,  based  on 
transect  length: 

a.  <  1 ,000  ft  --  100  ft  between  sampling  points 

b.  1,000-10,000  ft  --  100-1,000  ft  between  points 

c.  >  10,000  ft  --  1 ,000  ft  between  sampling  points 

364  (suggested  | 

spacing  of  sampling 
points) 

5.  Example:  The  result  is  a  rectangular  grid  of  sampling 
points.  Use  common  sense  whether  all  points  need 
to  be  sampled;  it  may  be  unnecessary  to  sample  long 
stretches  of  the  same  community. 

365  (site  map 
showing  sampling 
points) 

i.  Step  9  --  Characterize  vegetation  at  the  first  sampling 
point. 

j.  Step  10  --  Analyze  vegetation  data  and  select  dominant 
species  from  each  stratum. 

366 

1 .  Characterize  the  tree  stratum 

a.  Identify,  measure  the  diameter,  and  calculate  the 
basal  area  of  each  tree  in  a  30-ft  radius  plot. 

1 .  As  an  alternative,  use  a  forester's  10-factor 
prism  to  estimate  basal  area  of  each  tree 
species. 

367  (measuring  DBH 
with  a  diameter  tape) 

b.  Data  Form  2  provided  in  Appendix  B  of  the 

Manual  can  be  used  to  compile  vegetation  data. 
This  is  the  section  of  the  form  for  trees. 

368  (data  form) 
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1 .  Filled-out  data  form  gives  basal  area  of  each 
individual  tree,  and  total  by  species.  Use 
these  data  to  select  the  dominant  species, 
either  by  choosing  the  top  three  species,  or 
by  using  the  50/20  rule. 

369  (data  form) 

2.  Characterize  the  herb  stratum 

a.  Use  the  procedure  described  in  the  Manual  if  the 
herb  stratum  is  homogeneous: 

1 .  Place  a  meter-square  quadrat  at  the  sampling 
point. 

2.  Identify  all  species  in  the  quadrat  and 
estimate  percent  cover  by  species. 

370  (sampling  herb 
stratum) 

3.  Assign  each  species  to  a  cover  class,  and 
give  it  a  cover  value  equal  to  the  midpoint  for 
that  cover  class. 

a.  This  step  is  optional,  and  may  help 

improve  the  reliability  of  visual  estimates 
of  cover. 

371  (cover  classes) 

4.  Record  the  results  in  the  appropriate  block  of 
Data  Form  2.  Use  these  data  to  select 
dominant  species  from  the  herb  stratum. 

372  (data  form) 

b.  Alternative  procedure  if  the  herb  stratum  is  so 
patchy  and  heterogeneous  that  a  centrally 
located  plot  does  not  give  a  representative 
sample: 

1 .  Divide  the  30-ft  radius  sampling  plot  into 
quarters  along  compass  directions  and 
randomly  cast  the  sampling  frame  at  least 
two  times  into  each  quarter. 

a.  A  smaller  sampling  frame  can  be  used 
with  this  alternative  procedure  (e.g.,  half 
meter  square). 

2.  Identify  all  species  in  each  quadrat  and 
estimate  percent  cover  by  species. 

3.  Average  these  values  for  each  species  across 
all  quadrats. 

4.  Record  the  results  on  Data  Form  2  and  select 
the  dominant  species. 


373  (diagram  of 
random  placement  of 
sampling  quadrats) 
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3.  Characterize  the  sapling/shrub  and  woody  vine  strata 

using  similar  methods. 

a.  Sapling/shrub  species  can  be  sampled  using 
visual  estimates  of  percent  cover  within  the  30-ft 
radius  plot,  or  by  the  cumulative-height  technique 
described  in  the  Manual. 

b.  Use  percent  cover  or  stem  density  within  the  30- 
ft  radius  plot  for  woody  vines. 

c.  Select  dominants  from  each  stratum. 

374  (measuring  a 
sapling/shrub) 

k.  Step  1 1  --  Characterize  the  soil. 

1 .  Procedures  are  the  same  as  for  routine  methods: 

a.  Dig  a  pit;  describe  the  profile;  determine  the 
series  by  comparing  the  observed  profile  with 
profile  descriptions  given  in  the  soil  survey;  and 
look  up  the  series  on  the  local  hydric  soils  list. 

b.  Record  other  indicators  of  hydric  soils. 

l.  Step  12  —  Characterize  hydrology. 

1.  Record  indicators  of  wetland  hydrology. 

m.  Step  13  --  Determine  whether  vegetation  is  hydrophytic. 

n.  Step  14  —  Determine  whether  soil  is  hydric. 

o.  Step  15  -  Determine  whether  wetland  hydrology  is 
present. 

p.  Step  16  --  Make  the  wetland  determination  at  that 
point. 

375 

q.  Step  17  —  Sample  additional  points  along  that  transect. 

r.  Step  18  -  Determine  the  wetland  boundary  between 
points,  by  sampling  intermediate  points. 

s.  Step  19  --  Sample  the  remaining  transects. 

t.  Step  20  --  Synthesize  the  data  across  ali  transects. 

u.  Step  21  --  Determine  the  wetland  boundary  between 
transects. 

1.  Connect  boundary  locations  (generally  along  the 
contour),  and  walk  the  line  to  verify  and  make  minor 
adjustments. 

376 

2.  Example:  Sample  intermediate  points  as  needed  to 
locate  the  wetland  boundary  (or  boundaries)  along 
each  transect  (X  marks  the  wetland  lines). 

377  (site  map) 
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3.  Example:  Connect  the  boundary  locations  to 

delineate  the  wetlands.  Additional  short  transects 
may  be  needed  to  firm  up  the  boundary  in 
unsampled  areas.  Record  the  distances  to  wetland 
boundaries  from  the  baseline. 

378  (site  map 
showing  wetland 
boundary) 

I 
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1.  Background 

a.  Atypical  situations  is  the  Manual's  term  for  areas  where 
one  or  more  field  indicators  of  wetlands  have  been 
obscured  by  some  recent  change.  Disturbed  areas  is  a 
more  descriptive  term. 

379 

b.  Examples  of  disturbances  that  can  obscure  wetland 

380, 

indicators  include: 

381  (area  cleared. 

1 .  Human  activities 

leveled,  and  leveed 

a.  Removal  of  vegetation 

[in  distance]). 

b.  Removal  of  soil 

382  (ditch). 

c.  Placement  of  fill 

383  (conversion  to 

d.  Construction  of  dams  and  levees 

agriculture). 

e.  Conversion  to  agriculture 

384  (drained 

f.  Channelization 

potholes). 

g.  Drainage 

385  (downcut 

2.  Natural  events 

stream). 

a.  Change  in  river  course 

386  (beaver  dam). 

b.  Beaver  dams 

387  (flood  control 

c.  Avalanches  and  mud  slides 

d.  Fires 

e.  Volcanic  deposition 

c.  This  section  of  the  Manual  is  designed  primarily  for 
enforcement  situations,  where  the  goal  is  to  determine 
whether  wetlands  existed  on  the  site  before  a  human- 
induced  alteration. 

1.  It  is  largely  a  forensic  section,  involving  a  search  for 
missing  wetland  indicators. 

d.  If  the  goal  is  to  determine  whether  wetlands  currently 
exist  on  a  site  that  was  disturbed  in  the  past,  standard 
methods  for  undisturbed  sites  may  be  sufficient. 

e.  At  the  end  of  this  lecture,  some  methods  for  evaluating 
current  hydrology  on  disturbed  areas  will  be  discussed. 

channel) 

' 
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II.  Procedures  for  disturbed  areas 

a.  The  disturbance  may  affect  any  one  or  all  of  the  three 
wetland  parameters  --  vegetation,  soils,  hydrology.  In 
each  case,  the  procedural  steps  are  similar. 

1 .  Perform  the  wetland  determination  using  standard 
methods  for  all  undisturbed  parameters.  Refer  to  the 
section  on  Atypical  Situations  as  needed  for 
suggestions  on  dealing  with  disturbed  parameters. 
Then  return  to  the  Methods  section  to  complete  the 
wetland  delineation. 

388 

b.  Any  time  an  enforcement  action  is  being  considered  in 
the  case  of  a  man-induced  wetland  alteration,  one  must 
first  determine  the  date  of  the  alteration  in  relation  to 
Clean  Water  Act  implementation  dates.  Dates  of 
disturbances  may  be  determined  from: 

1.  Direct  questioning 

2.  Aerial  photographs 

3.  Building  permits 

389 

c.  Disturbances  to  the  vegetation 

1.  Step  1  -  Describe  the  alteration  (e.g.,  timber  was 
harvested,  area  was  bulldozed,  site  was  filled). 

a.  Record  observations  and  conclusions  on  Data 

Form  3  in  Appendix  B  of  the  Manual. 

2.  Step  2  --  Describe  the  effects  on  the  vegetation. 

a.  Cleared  or  partially  cleared 

b.  Certain  layers  removed  (as  in  timber  harvest) 

c.  Selected  species  removed 

d.  Burned,  mowed,  or  heavily  grazed 

e.  Covered  by  fill 

f.  Mortality  due  to  excessive  water 

390, 

391  (site  cleared), 

392  (tree  layer 
removed), 

393  (mowed) 
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3.  Step  3  --  Characterize  the  original  vegetation. 

a.  Aerial  photography  pre-dating  the  disturbance 

b.  Onsite  inspection  for  any  surviving  vegetation 

c.  Records  of  previous  site  inspections 

d.  Adjacent  vegetation  at  the  same  elevation  and  on 
similar  soils 

e.  SCS  records  during  mapping  or  other  studies 

f.  Permit  applicant  (e.g.,  in  cases  involving 
unintentional  wetland  disturbance) 

g.  Public  interviews  (e.g.,  ask  the  neighbors) 

h.  National  Wetland  Inventory  maps 

4.  Step  4  —  Determine  whether  the  vegetation  was 
hydrophytic. 

394 

a.  Example:  Data  Form  3  provides  spaces  to  record 
observations  and  conclusions.  This  is  the 
vegetation  section. 

395  (data  form) 

b.  Example:  Filled-out  data  form  for  a  hypothetical 
situation. 

396  (data  form) 

d.  Disturbances  to  the  soils 

1.  Step  1  --  Describe  the  alteration. 

a.  Dredged  or  fill  material  covers  original  soil.  This 
is  indicated  by: 

1 .  Color  or  texture  differences 

2.  Decomposing  vegetation  between  layers 

3.  Nonwoody  debris  at  the  surface  (e.g., 
building  rubble) 

b.  Subsurface  plowing 

c.  Removal  of  surface  layers,  indicated  by: 

1 .  Exposed  plant  roots  or  scrape  scars 

d.  Presence  of  man-made  structures 

397 

e.  Example:  Fill  in  a  forested  wetland  in  Oregon. 

398  (fill  in  wetland) 

2.  Step  2  --  Describe  the  effects  on  the  soils. 

a.  Record  depth  of  fill  over  buried  soil 

b.  Record  depth  of  plow  zone 

c.  Describe  change  in  soil  phase 

d.  Describe  effects  of  soil  compaction 

399 
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3.  Step  3  --  Characterize  original  soils. 

a.  Soil  survey  information  pre-dating  the 
disturbance 

b.  Excavate  and  characterize  buried  soils 

c.  Characterize  plowed  soils  below  the  plow  zone 

d.  Examine  adjacent  reference  areas  or  the  B 
horizon  if  surface  layer  is  removed 

4.  Step  4  --  Determine  whether  soils  were  hydric. 

400 

a.  Example:  Filled-out  soil  section  of  the  data  form. 

401  (data  form) 

e.  Disturbance  to  hydrology 

402, 

1.  Step  1  --  Describe  the  alteration. 

403  (inflatable  weir). 

a.  Dams  (man-made  or  natural) 

404  (machine  for 

b.  Levees  or  dikes 

installing  drain  tile). 

c.  Ditches  or  subsurface  tiles 

405  (land  levelers). 

d.  Filling  of  channels  or  depressions 

406  (channelized 

e.  Water  diversion 

stream). 

f.  Ground-water  extraction 

407  (ditches  and 

g.  Channelization 

drains) 

1 .  Examples 

2.  Step  2  --  Describe  effects  on  hydrology,  in  terms  of: 

a.  Frequency  of  inundation 

b.  Duration  of  inundation  or  soil  saturation 

408 

3.  Step  3  —  Characterize  previous  hydrology. 

a.  Stream  or  tide  gauge  data  pre-dating  the 
disturbance 

b.  Field  indicators  of  wetland  hydrology  that  have 
persisted 

c.  Aerial  imagery  pre-dating  the  disturbance 

d.  Historical  records 

e.  Floodplain  management  maps 

f.  Public  or  local  officials 

4.  Step  4  --  Determine  whether  wetland  hydrology  was 
present. 

409 

a.  Example:  Filled  out  hydrology  section  of  Data 
Form  3. 

410  (data  form) 
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Evaluating  existing  hydrology  on  disturbed  sites 

1 .  Even  if  the  hydrology  of  a  wetland  has  been  altered, 
the  site  may  still  meet  wetland  hydrology  criteria, 

a.  Drainage  activities  may  not  have  been  effective, 
or  they  may  simply  have  made  the  wetland 
somewhat  less  wet. 


411 


2.  If  wetland  hydrology  obviously  is  still  present,  there 
is  no  need  to  treat  the  site  as  an  Atypical  Situation. 

3.  If  it  is  not  clear  whether  drainage  was  successful, 
the  following  procedures  may  help  to  determine 
whether  wetland  hydrology  still  is  present: 

a.  Review  hydrologic  information  post-dating  the 
disturbance  (e.g.,  gauges,  wells,  recent 
observations) 

b.  Examine  recent  wet-season  aerial  photos 

c.  Examine  field  indicators  of  wetland  hydrology 

1 .  Caution:  Plant  morphological  adaptations  and 
soil  characteristics  (e.g.,  oxidized  root 
channels)  may  be  relics  of  the  previous 
hydrology. 

d.  Examine  a  nearby  undisturbed  reference  site  at 
the  same  elevation  and  with  similar  soils 

e.  Determine  the  zone  of  influence  of  drainage 
ditches  or  tiles  (consult  an  SCS  drainage 
specialist) 

f.  Conduct  groundwater  studies 


Slides 
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c.  Seasonal  wetlands 

1 .  Description:  Many  parts  of  the  western  US  are 
characterized  by  pronounced  wet/dry  seasons. 
Depressional  wetlands  in  these  areas  (e.g.,  vernal 
pools)  may  be  difficult  to  identify  during  the 
prolonged  dry  season. 

2.  The  problem:  (a)  Potential  lack  of  hydrology 
indicators  during  the  dry  season,  (b)  The  pools  may 
be  dominated  during  dry  periods  by  upland  annuals 
(UPL  and  FACU)  that  can  germinate,  grow,  flower, 
and  set  seed  before  the  onset  of  the  wet  season; 
thus  hydrophytic  vegetation  indicators  may  be 
lacking,  (c)  Some  pools  exist  due  to  tight  soils  that 
perch  water  during  rainy  periods;  therefore,  hydric 
indicators  may  exist  only  near  the  surface. 

3.  Potential  solutions:  During  the  dry  season,  identify 
and  delineate  these  wetlands  on  the  basis  of 
depressional  landscape  position,  ordinary  high  water 
marks,  soil  characteristics,  and/or  presence  of  live 
individuals  or  dead  remnants  of  plant  species  known 
to  specialize  on  these  wetlands. 

416, 

417  (California 
vernal  pool  in 

February), 

418  (same  vernal 
pool  in  May), 

41 9  (same  vernal 
pool  in  October) 
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d.  Prairie  potholes 

420, 

1 .  Description:  Prairie  potholes  are  depressional 
wetlands  abundant  in  the  glaciated  region  of  the 
northcentral  US.  They  are  critical  nesting  habitat  for 
many  species  of  waterfowl.  The  prairie  pothole 
region  is  subject  to  multiyear  wet  and  dry  cycles. 
During  dry  years,  potholes  are  often  cultivated  or 
pastured. 

2.  The  problem:  During  dry  years,  potholes  may  not  be 

421  (prairie  potholes) 

inundated  or  saturated  during  the  growing  season. 
They  may  lack  hydrologic  indicators  during  dry 
periods,  and  may  be  invaded  by  upland  plant 
species.  Agricultural  disturbance  may  make 
vegetation  and  soil  decisions  more  difficult. 
Furthermore,  the  soils  are  mostly  Mollisols  (see  later 
in  this  lecture). 

3.  Potential  solutions:  During  dry  periods,  delineate 
these  wetlands  largely  on  the  basis  of  soil 
characteristics,  depressional  landscape  position, 
remnant  hydrophytic  vegetation,  and/or  persistent 
hydrology  indicators.  Consult  SCS  concerning  Food 
Security  Act  procedures  for  wetland  identification 
involving  examination  of  annual  ASCS  compliance 
photography. 

e.  Vegetated  flats 

422, 

1 .  Description:  Vegetated  flats  are  wetlands  that  are 

423  (vegetated  flat 

dominated  by  annual  or  nonpersistent  wetland 

during  nongrowing 

species  (e.g.,  wild  rice,  arrowhead),  which  disappear 
completely  after  the  growing  season. 

2.  The  problem:  Vegetated  flats  resemble  unvegetated 
mudflats  during  the  nongrowing  season.  Although 
mudflats  are  also  regulated  waters  of  the  US, 
regulatory  procedures  may  differ  for  vegetated 
wetlands. 

3.  Potential  solutions:  Identify  these  areas  by 
interviews  with  local  residents,  aerial  photography 
taken  during  the  growing  season,  and/or  presence  of 
persistent  below-ground  plant  parts. 

season) 
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f.  Problem  areas  noted  elsewhere  in  the  Manual 

1 .  Man-induced  wetlands 

2.  Wet  Entisols 

3.  Wet  soils  from  red  or  low-chroma  parent  materials 

4.  Wet  Spodosols 

5.  Wet  Mollisols 


g.  Man-induced  wetlands 

1 .  Description:  These  are  wetlands  that  have 
developed  characteristics  of  naturally  occurring 
wetlands  due  to  intentional  or  incidental  human 
activities. 

a.  Examples:  irrigated  wetlands,  impoundment 
wetlands,  constructed  wetlands,  and  filled 
deepwater  habitats 

2.  The  problem:  Recently  created  wetlands  may  lack 
typical  indicators  of  hydric  soils  (e.g,  gray  subsoil 
colors),  although  soils  meet  hydric  criteria  based  on 
inundation  or  saturation. 

3.  Potential  solutions:  Use  indicators  other  than  color 
to  evaluate  hydric  soils,  particularly  direct 

_  information  on  inundation  or  saturation. 


h.  Wet  Entisols 

1 .  Description:  Entisols  are  recently  derived  soils  that 
show  little  profile  development.  They  form  in  recent 
river  deposits,  sand  dunes,  and  glacial  deposits. 
Although  many  wet  Entisols  are  easily  recognized  as 
hydric  soils,  some  may  not  have  had  sufficient  time 
to  develop  the  low  chromas  and  other  characteristics 
seen  in  more  typical  hydric  soils. 

2.  The  problem:  Hydric  Entisols  may  lack  certain 
indicators  (e.g.,  low-chroma  colors)  of  hydric  soils. 

3.  Potential  solutions:  Rely  on  other  hydric  soil 
indicators,  particularly,  direct  evidence  of  inundation 
or  saturation.  Refer  to  Keys  to  Soil  Taxonomy  for 
key  to  Aquents  (wet  Entisols). 


Slides 


425,  426,  427, 
428  (mitigation 
wetland  (center]  in 
New  Hampshire) 


429, 

430  (wet  Entisols 
(formed  of  Mount  St. 
Helens  ash]  along  the 
Toutle  River  in 
Washington) 
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i.  Wet  soils  from  red  or  low-chroma  parent  materials 

431, 

1 .  Description:  Some  soils  retain  the  color  of  their 

432  (Triassic 

parent  materials  even  after  a  long  history  of 

sandstones  and 

saturation  and  reduction.  Examples  include  red  soils 

shales  outcrop  in  a 

(rich  in  iron-containing  minerals)  derived  from 

Colorado  stream; 

Triassic  sandstones  and  shales. 

transported  alluvial 

2.  The  problem:  Hydric  components  of  these  soils  may 

deposits  form  red 

not  exhibit  typical  hydric  soil  colors. 

3.  Potential  solutions:  Rely  on  other  hydric  soil 

soils  downstream) 

indicators.  Consult  the  soil  survey  and  local  SCS 
office  for  assistance  in  identifying  hydric  series 
derived  from  red,  green,  or  gray  parent  materials. 

j.  Wet  Spodosols 

433, 

1 .  Description:  Spodosols  generally  are  coarse-textured 
soils  associated  with  coniferous  forests  in  humid 
regions.  Organic  acids  from  the  leaf  litter  move 
downward  through  the  soil  with  rainfall,  cleaning  the 
sand  grains  in  the  layer  below  the  A-horizon  (forming 
a  gray  eluvial  or  E-horizon),  and  coating  the  sands 
below  with  organic  matter,  iron,  and  aluminum. 

434  (Spodosol) 

forming  a  dark  spodic  (Bh)  horizon. 

2.  The  problem:  Even  nonhydric  Spodosols  have  low- 
chroma  colors  in  the  E-horizon  immediately  below 
the  A-horizon.  The  color  is  due  to  the  inherent  color 
of  the  uncoated  sand  grains  and  not  necessarily  due 
to  reduction. 

3.  Potential  solutions:  Refer  to  Keys  to  Soil  Taxonomy 
for  key  to  identifying  Aquods  (wet  Spodosols).  Also 
consult  SCS  for  local  or  regional  guidance.  The  SCS 
South  Region  has  developed  a  list  of  hydric  soil 
indicators  for  sandy  soils  that  is  useful  for  identifying 
hydric  Spodosols  throughout  the  southeastern 
coastal  plain.  Depending  on  location,  hydric 
Spodosols  may  have  some  or  all  of  the  following:  a 
mucky  surface  layer;  thick,  organic-rich  mineral 
surface;  organic  streaking  through  the  E-horizon; 
mottling  in  the  E-horizon  or  upper  part  of  the  spodic 
horizon;  and/or  low-chroma  colors  below  the  spodic 
horizon. 
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STEP  11.  DETERMINE  WHETHER  WETLAND 

HYDROLOGY  IS  PRESENT 
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STEP  15.  DETERMINE  WHETHER  SOIL  IS  HYDRIC 
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ADJUSTMENTS  BASED  ON  SOILS  AND 
VEGETATION 


ROUTINE  METHOD  (1987) 
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STEP  19.  DETERMINE  THE  NUMBER  AND 

POSITION  OF  TRANSECTS 


INTERVAL  BETWEEN  TRANSECTS  SHOULD  NOT  EXCEED  0.5 
MILE. 
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AND  RECORD  ON  DATA  FORM 
O  MAKE  THE  WETLAND  DETERMINATION  AT  THAT  POINT 
O  SAMPLE  REMAINING  POINTS  ON  THAT  TRANSECT 
O  DETERMINE  THE  WETLAND  BOUNDARY  BETWEEN  POINTS 


ROUTINE  METHOD  (1987) 


STEP  22.  SYNTHESIZE  DATA  AND  DETERMINE 

THE  WETLAND  BOUNDARY  BETWEEN 
TRANSECTS 
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O  VEGETATION  SAMPLING  FRAME 

O  BASAL-AREA  OR  DIAMETER  TAPE,  OR 
BASAL-AREA  PRISMS 

O  CALCULATOR 
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COMPREHENSIVE  METHOD  (1987) 
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STEP  8.  DETERMINE  NUMBER  OF  OBSERVATION 
POINTS  ALONG  EACH  TRANSECT 
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NOTE:  FIRST  PLOT  SHOULD  BE  ESTABLISHED  50  FT  FROM 
THE  BASELINE. 


STEP  10.  ANALYZE  VEGETATION  DATA  AND  SELECT 

DOMINANT  SPECIES  FROM  EACH  STRATUM 
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.  MAKE  THE  WETLAND  DETERMINATION  AT 
THAT  POINT 


COMPREHENSIVE  METHOD  (1987) 
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BETWEEN  TRANSECTS 


EXAMPLES  OF  DISTURBED  AREAS 
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STEP  4  -  DETERMINE  WHETHER  THE  VEGETATION 

WAS  HYDROPHYTIC. 


DISTURBED  AREAS  -  SOILS 


O  PRESENCE  OF  MAN-MADE  STRUCTURES 
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STEP  4  -  DETERMINE  WHETHER  SOILS  WERE  HYDRIC. 
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DISTURBED  AREAS  -  HYDROLOGY 
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DISTURBED  AREAS  -  HYDROLOGY 
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PROBLEM  AREAS  (1987) 
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Descriptions  of  Picture  Slides  and  Drawings 
in  the  Regulatory  IV  Slide  Set 


Slide  No. 

Description 

1 

Desert  scene;  obvious  non  wetland. 

2 

Cattail  marsh;  obvious  wetland. 

3 

Cypress  swamp;  obvious  wetland. 

4 

High  elevation  marsh;  obvious  wetland. 

5 

Flooded  bottomland  hardwood  swamp;  apparent  wetland. 

6 

Bottomland  hardwood  swamp  during  the  dry  season.  Is  it  still  a 
wetland? 

7 

Mountain  meadow.  Wetland? 

8 

Western  riparian  scene.  Wetland? 

12 

Cover  of  the  Fish  and  Wildlife  Service  wetland  classification. 

14 

Diagram  of  gradient  from  upland  to  deepwater  habitat. 

17 

Diagram  of  gradient  showing  that  the  wetland  boundary  is  the 
highest  point  having  evidence  of  all  three  wetland  parameters. 

20 

Cover  of  the  SCS  National  Food  Security  Act  manual. 

30 

Aerial  view  of  a  tidal  marsh. 

31 

Picture  of  a  stream  and  floodplain. 

32 

Diagram  of  cross  section  of  a  river  floodplain  showing  natural 
levees,  backswamps,  and  abandoned  channel. 

33 

Drawing  of  a  depressional  wetland  with  a  water  table  that  reaches 
the  surface  during  wet  seasons. 

34 

Drawing  of  a  depressional  wetland  with  water  perched  over  a 
slowly  permeable  soil  layer. 

35 

Drawing  of  a  slope  wetland. 
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37 

Picture  of  inundated  forested  wetland. 

39 

Picture  of  ponded  depression  (pothole)  in  an  agricultural  field. 

41 

Picture  of  stream  at  flood  stage. 

43 

Picture  of  a  groundwater-fed  wetland. 

45 

Picture  of  water  standing  in  a  shovel  hole. 

56 

Picture  of  a  staff  gauge  on  a  small  stream. 

57 

Picture  of  a  groundwater  monitoring  well. 

58 

Example  of  a  hydrograph  plotted  from  stream  gauge  data. 

59 

Aerial  photo  of  a  flooded  forest. 

62 

Picture  of  inundated  swamp. 

63 

Picture  of  water  films  glistening  on  soil  sample. 

64 

Picture  of  water  being  squeezed  out  of  a  soil  sample. 

65 

Picture  of  watermarks  on  tree. 

66 

Picture  of  watermarks  (stains)  on  boulders. 

67 

Picture  of  debris  line  made  by  a  flooding  stream. 

68 

Picture  of  wrack  line  in  coastal  marsh. 

69 

Picture  of  debris  caught  in  the  limbs  of  a  tree. 

70 

Picture  of  sediment  deposits  on  fallen  leaves. 

71 

Picture  of  forest  floor  that  has  been  scoured  of  litter  by  flowing 
water. 

73 

Picture  of  oxidized  root  channels  in  a  gray  soil  matrix. 

74 

Picture  of  water-stained  leaf  compared  with  unstained  leaf. 

75 

Cover  of  a  county  soil  survey. 

76 

Picture  of  a  swamp  forest  that  passes  the  FAC-neutral  test. 

83 

Picture  of  floating  leaves  of  water  lily. 

84 

Photomicrograph  of  aerenchyma  in  water  hyacinth. 

85 

Photomicrograph  showing  different  amounts  of  aerenchyma  in 
individual  alligator  weed  plants  grown  in  progressively  wetter 
locations. 

86 

Picture  of  buttressed  bases  of  baldcypress. 

87 

Picture  of  buttressed  base  of  slash  pine. 

88 

Picture  of  fluted  roots. 

89 

Picture  of  prop  roots  on  red  mangrove. 

90 

Picture  of  pneumatophores  on  black  mangrove. 

91 

Picture  of  baldcypress  knees. 

92 

Picture  of  multiple  stems  and  adventitious  roots  on  black  willow. 

93 

Picture  of  shallow  root  mass  on  windthrown  tree. 

97 

Picture  of  viviparous  seedlings  on  red  mangrove. 

98 

Picture  of  overcup  oak  seedlings  in  standing  water. 

99 

Covers  of  Fish  and  Wildlife  Service  lists  of  plant  species  that  occur 
in  wetlands. 

142 

Covers  of  the  National  List  of  Scientific  Plant  Names. 

143 

Diagram  showing  the  distribution  of  several  plant  species  as  bell 
curves  on  a  moisture  gradient. 

157 

Picture  of  someone  digging  a  soil  pit  for  evaluation  of  hydric  soils. 

159 

Picture  of  the  wall  of  a  soil  pit  showing  soil  profile. 

162 

Diagram  of  the  soil  texture  triangle. 

165 

Diagram  relating  permeability  to  soil  texture. 

170 

Picture  of  an  organic  soil. 

171 

Picture  of  a  shovel  slice  of  a  mineral  soil. 

172 

Cover  of  Hydric  Soils  of  the  United  States. 

185 

Picture  of  an  organic  soil. 

186 

Picture  of  a  histic  epipedon. 

187 

Picture  of  a  tidal  salt  marsh  (peraquic  moisture  regime). 

189 

Picture  of  a  gleyed  soil. 

190 

Picture  of  a  mottled  soil. 

195 

Picture  of  a  sandy  soil  with  a  dark,  organic-rich  surface  layer. 
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196 

Picture  of  a  sandy  soil  with  organic  streaks  in  the  subsoil. 

199 

Picture  of  someone  using  a  Munsell  color  book. 

201 

Diagram  of  visible  spectrum. 

203 

Picture  of  10YR  page. 

204 

Picture  of  gley  page. 

206 

Picture  of  7.5YR  page. 

208 

Picture  of  2.5Y  page. 

211 

Picture  of  someone  using  a  Munsell  book. 

222 

Cover  of  a  county  soil  survey. 

223 

Picture  of  the  general  soil  map  in  a  soil  survey. 

224 

Picture  of  the  map  sheet  index. 

225 

Picture  of  a  soil  map  sheet. 

226 

Picture  of  the  soil  legend. 

228 

Picture  of  a  map  unit  description. 

229 

Picture  of  a  soil  series  description. 

242 

Covers  of  Soil  Taxonomy,  the  Keys  to  Soil  Taxonomy,  and  the 
Munsell  Soil  Color  Book. 

248 

Picture  of  the  profile  of  a  Histosol. 

249 

Picture  of  a  Mollisol. 

250 

Picture  of  an  Entisol. 

251 

Picture  of  a  Vertisol. 

252 

Picture  of  an  Ultisol. 

253 

Picture  of  a  Spodosol. 

266 

Picture  of  map  showing  the  general  soil  temperature  regime  regions 
in  the  US. 

270 

Picture  of  the  profile  of  a  Typic  Medisaprist. 

272 

Picture  of  an  Aquic  Quartzipsamment. 

274 

Picture  of  a  Typic  Argiaquoll. 

276 

Picture  of  an  Aerie  Haplaquod. 

283 

Picture  of  a  USGS  topographic  map. 

284 

Cover  of  a  county  soil  survey.  J 

285 

Picture  of  a  National  Wetlands  Inventory  map. 

286 

Color  IR  aerial  photo. 

287 

Cover  of  an  environmental  impact  statement. 

288 

Picture  of  a  land-use,  land-cover  map. 

289 

Engineering  drawing  of  a  proposed  project. 

290 

Detailed  topographic  map  developed  as  part  of  project  planning. 

296 

Cover  of  SCS  South  Wetland  Mapping  Conventions  for  Food 

Security  Act  applications. 

297 

Picture  of  investigator  using  multiple  slide  viewers  to  identify 
wetlands  from  ASCS  annual  compliance  slides. 

298 

Aerial  view  of  prairie  pothole  country. 

299 

Ground-level  view  of  a  small  pothole. 

300 

Aerial  view  showing  variability  in  pothole  size  and  wetness. 

301 

Soil  map  in  an  area  containing  potholes. 

302 

ASCS  slide  of  tract  containing  potholes  (1986). 

303 

ASCS  slide  of  same  tract  (1987). 

304 

ASCS  slide  of  same  tract  (1988). 

305 

ASCS  slide  of  same  tract  (1989). 

306 

ASCS  slide  of  same  tract  (1990). 

307 

Pothole  wetlands  indicated  on  NWI  map. 

308 

High-altitude  aerial  photo  of  same  potholes  indicated  in  the 
previous  slide. 

309 

Completed  map  of  pothole  wetlands. 

310 

Picture  of  southeastern  bottomland  hardwood  forest. 

311 

Picture  illustrating  three  different  SCS  wetland  designations:  (1) 
wetland  (forest  at  right),  (2)  farmed  wetland  (flooded  field  in 
background),  and  (3)  prior  converted  cropland  (dry  field  in 
foreground). 

312 

USGS  topographic  map  of  the  Sixmile  Lake  area  in  Mississippi. 

313 

SCS  soil  survey  map  of  the  same  area. 

314 

National  Wetlands  Inventory  map  of  the  same  area. 

315 

ASCS  slide  of  the  same  area  (1986). 

316 

ASCS  slide  of  the  same  area  (1987). 

317 

ASCS  slide  of  the  same  area  (1988). 

318 

ASCS  slide  of  the  same  area  (1989). 

319 

High-altitude  photo  of  the  same  area. 

320 

Example  of  satellite  imagery  of  the  Mississippi  Delta  region. 

321 

Classification  of  satellite  imagery  into  wetlands  (green)  and  farmed 
wetlands  (yellow). 

322 

Completed  wetland  map. 

331 

Map  of  project  site  showing  project  boundaries,  scale,  and  mapped 
cover  types. 

332 

Map  of  project  site  showing  locations  of  representative  sampling 
points  in  each  cover  type. 

335 

Picture  of  plant  community  with  one  stratum  (coastal  marsh). 

336 

Picture  of  plant  community  with  two  strata  (black  spruce  bog). 

337 

Picture  of  plant  community  with  multiple  strata  (bottomland  forest). 

338 

Picture  of  the  first  section  of  the  data  form  for  routine  wetland 
determinations  (form  approved  2/92  by  Headquarters,  Army  Corps 
of  Engineers). 

339 

Picture  of  the  Vegetation  section  of  the  data  form. 

341 

Picture  of  the  Hydrology  section  of  the  data  form. 

343 

Picture  of  the  Soils  section  of  the  data  form. 

345 

Picture  of  the  Wetland  Determination  section  of  the  data  form. 
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346 

Map  of  project  site  with  wetland  and  nonwetland  sampling  points 
indicated. 

347 

Final  wetland  map  showing  wetland  boundary  corresponding  with 
the  boundary  between  wetland  and  nonwetland  cover  types. 

351 

Map  of  the  same  project  site  with  transect  locations  indicated. 

353 

Map  of  project  site  with  representative  sampling  points  in  each 
plant  community  along  each  transect  indicated. 

354 

Map  of  project  site  with  intermediate  sampling  points  and  wetland 
boundary  on  each  transect  indicated. 

356 

Final  wetland  map  produced  by  connecting  the  wetland  boundary 
points  on  each  transect  with  a  line  following  the  topographic 
contour. 

357 

Picture  of  surveyor;  optional  final  step  in  the  wetland 
determination. 

363 

Map  of  project  site  for  comprehensive  wetland  determination, 
showing  cover  types  and  transect  locations. 

365 

Map  of  project  site  with  evenly  spaced  grid  of  sampling  points 
indicated. 

367 

Investigator  measuring  diameter  of  tree. 

368 

Picture  of  the  tree  piortion  of  the  vegetation  section  of  Data  Form  2 
(blank). 

369 

Picture  of  the  tree  portion  of  the  vegetation  section  of  Data  Form  2 
(filled  out). 

370 

Picture  of  investigators  using  a  quadrat  frame  to  collect  information 
about  the  herb  stratum. 

372 

Picture  of  the  herb  portion  of  the  vegetation  section  of  Data  Form  2 
(filled  out). 

374 

Investigators  collecting  data  about  the  sapling/shrub  stratum. 

377 

Map  of  project  site  indicating  the  wetland  boundary  on  each 
transect. 

378 

Final  wetland  map  developed  by  connecting  the  wetland  boundary 
points  on  each  transect. 

381 

Picture  of  recently  disturbed  area  that  has  been  cleared,  leveled, 
and  leveed  off  from  the  stream  that  previously  flooded  the  site. 

382 

Picture  of  drainage  ditch  through  an  agricultural  field. 

383 

Aerial  view  of  area  that  has  been  converted  to  agriculture;  wetter 
portions  are  indicated  by  yellow  and  stunted  corn. 

384 

Aerial  view  of  prairie  potholes  that  have  been  ditched  in  an  attempt 
to  drain  them. 

385 

Picture  of  downcut  stream  that  no  longer  overflows  onto  its 
floodplain. 

386 

Picture  of  beaver  dam  and  pond. 

387 

Picture  of  concrete-lined  drainage  channel. 

391 

Picture  of  totally  cleared  bottomland  forest. 

392 

Picture  of  partially  cleared  spruce/hemlock  forest  (understory  layer 
still  present). 

393 

Picture  of  mowed  wetland  edge  behind  an  apartment  complex. 

395 

Vegetation  section  of  Data  Form  3  (blank). 

396 

Vegetation  section  of  Data  Form  3  (filled  out). 

398 

Picture  of  new  fill  placed  in  a  forested  wetland. 

401 

Soils  section  of  Data  Form  3  (filled  out). 

403 

Picture  of  water-control  structure  (weir)  on  small  stream. 

404 

Picture  of  machine  used  to  install  drainage  tiles. 

405 

Picture  of  earthmoving  equipment  in  leveled  area. 

406 

Picture  of  channelized  stream. 

407 

Picture  of  ditch  and  drains  helping  to  drain  a  forested  wetland. 

410 

Hydrology  section  of  Data  Form  3  (filled  out). 

417 

Picture  of  California  vernal  pool  in  February  (wet  season). 

418 

Same  vernal  pool  in  May. 

419 

Same  vernal  pool  in  October  (dry  season). 

421 

Aerial  view  of  prairie  potholes. 

423 

Picture  of  vegetated  flat  during  the  nongrowing  season,  resembling 
a  mudflat. 

428 

Picture  of  a  constructed  wetland  in  New  Hampshire. 

430 

Picture  of  new  alluvial  deposits  (Entisols)  along  the  Toutle  River 
near  Mount  St.  Helens,  Washington. 

432 

Picture  of  streambank  consisting  of  red  Triassic  sandstone  and 
shale  in  Colorado. 

434 

Picture  of  wet  Spodosol  in  Florida. 

436 

Picture  of  prairie  pothole  in  North  Dakota  (Mollisol  soils). 

437 

Picture  of  sample  of  mollic  epipedon  showing  gray  mottles. 
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